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INTRODUCTION. 


This bulletin contains a study of the yields of oats from different 
methods of cultivation and seed-bed preparation at fourteen field 


stations on the Great Plains. 


1 All of the members of the scientific staff of the Office of Dry-Land Agriculture have contributed 
more or less to this paper by haying charge of field investigations and by assisting in the preparation of 
daia for records or for publication. The scientific staff as at present constituted consists of the fol- 
lowing members, named in the order of length of service: W. W. Burr, Denver, Colo.; E. F. Chilcott, 
Woodward, Okla.; O. J. Grace, Akron, Colo.; J. S. Cole, Denver, Colo.; J. M. Stephens, Moccasin, Mont.; 
A. L. Hallsted, Hays, Kans.; O. R. Mathews, Belle Fourche, S. Dak.; J. C. Thysell, Dickinson, N. Dak.; 


S M. Pfaender, Mandan, N. Dak.; H. C. McKinstry, Hettinger, N..Dak.; W. M. Osborn, North Platte, 
_ Nebr.; W. D. Griggs, Dalhart, Tex.; C. A. Burmeister, Amarillo, Tex.; J. E. Mundell, Big Spring, Tex.; 
= FL. Kelso, Ardmore, S. Dak.; W. A. Peterson, Mandan, N. Dak.; J. T. Sarvis, Ardmore, S. Dak.; G. W. 


Morgan, Huntley, Mont.; J. H. Jacobson, Mitchell, Nebr.; H. G. Smith, Tucumcari, N. Mex.; L.N. 
Jensen, Woodward, Okla.; J. G. Lill, Garden City, Kans.; R. S. Towle, Edgeley, N. Dak.; A. J. Ogaard, 
Williston, N. Dak.; C. B. Brown, Dalhart, Tex.; L. D. Willey, Archer, Wyo.; J. B. Kuska, Colby, Kans.;- 


and A. E. Seamans, Akron, Colo. 


The following-named men have held positions on the scientific staff of the Office of Dry-Land Agriculture 
during the past nine years, but have resigned or have been transferred to other offices of the Department of 
Agriculture: Sylvester Balz, F. L. Kennard, J. E. Payne, L. E. Hazen, C. A. Jensen, H. R,. Reed, W. O. 


Whitcomb, C. H. Plath, F. Knorr, and R. W. Edwards. 


The data here reported from the stations in Kansas, Nebraska, North Dakota, and Montana have been 


- obtained in cooperation with the agricultural experiment stations of their respective States. In South 


Dakota, Colorado, Texas, Oklahoma, and New Mexico the stations are operated by the United States 
Department of Agriculture. 
Field, office, and laboratory facilities, teams, and implemenis have been provided by the Office of Western 


Irrigation Agriculture, at Huntley, Mont., Belle Fourche, S. Dak., and Mitchell, Nebr., and by the Office 


of Cereal Investigations at Amarillo, Tex.,and Archer, Wyo. The Biophysical Laboratory has cooperated 
in obtaining the meteorological data reported. 


Note.—This bulletin is intended for all who are interested in the agricultural possibilities of the Great 


_ Plains area. 


87674°—Bull. 218151 


2 BULLETIN 218, U. S. DEPARTMENT OF AGRICULTURE. 


The study as here made shows the effect of the cropping and cul-— 
tivation of the land in only the one year preceding the growth of the 
oats. Astudy of the cost of production by each of the methods under 
trial and the resulting profit or loss are also given. 

Results are presented from an aggregate of 74 station years, 
involving an aggregate of 2,115 plat years. By station year is meant 
one year at one sta- 
tion; by plat year is 
meant one plat at one 
station for one year. 

Such a mass of ma- 
terial furnishes an in- 
finite amount of detail 
for study, but it is the 
purpose of this bul- 
letin to consider only 
the broader bearings 
and more obvious and 
important phases of 
the work, rather than 
a study of the details. 

This bulletin, deal- 
ing with only the one 
crop, does not afford 
a measure for judging 
the agricultural possi- 
bilities for other crops 
of any section of the 
region. The Office of 
Dry-Land Agriculture 
of the United States 
Department of Agri- 
culture began field 
work in the investi- 
gation of methods of 


Fic. 1.—Sketch map of the Great Plains area, which includes parts of crop production in the 
ten States and consists of about 400,000 square miles of territory. “ 4 : 
Its western boundary is indicated by the 5,000-foot contour. The Great Plains in 1906. 
location of each field station within the area is shown by a dot The work begun at 
within a circle (©). ; 


; that time has been 
constantly added to until 20 stations were in operation in 1914. 
Data from only 14 of these stations are here presented; those that 
have records of but,one or two years are not included. 

The method of work adopted was that of raising the different crops 
both in different combinations or systems of rotation and under 
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different methods of cultivation in systems of continuous cropping. 
In no case have rotations of over six years in length been used. Those 
of even this length have been tried only with sod crops. More of 
the work has been done with 3-year and 4-year rotations. 


AREA INCLUDED IN THESE INVESTIGATIONS. 


The area covered by these investigations is shown in figure 1 and 
consists of about 400,000 square miles of territory. It includes the 
western parts of North Dakota, South Dakota, Nebraska, Kansas, 
Oklahoma, and Texas, and the eastern portions of Montana, Wyo- 
ming, Colorado, and New Mexico. The fact that the determining 
factor in crop production is the limited rainfall is responsible for a 
general uniformity in conditions throughout the area. There is, 
however, a wide range of soil, climatic conditions, and altitude. The 
lowest station is Edgeley, N. Dak., with an altitude of 1,468 feet and 
the highest is Archer, Wyo., with an altitude of 6,012 feet. The 
length of the growing season for oats is naturally much the same 
throughout the area, but there is a variation of approximately a 
month to six weeks in the respective dates of seeding and harvesting 
oats, the southern section using the earlier dates. 


CLIMATIC CONDITIONS. 


The area is characterized by a varying amount of annual and 
seasonal precipitation, with very uncertain distribution. Years of 
relatively high precipitation with favorable distribution may be 
followed by years of relatively low precipitation with very unfavor- 
able distribution. It may be said that the uncertainty of the dis- 
tribution rather than the total amount of rainfall received is the factor 
that makes crop production hazardous. In connection with this 
work, complete climatic data have been obtained. It is not practi- 
cable, however, to give them in this publication. Table I shows the 
minimum, maximum, and average annual and seasonal rainfall and 
the seasonal evaporation at each station for the years for which the 
yields are here reported. By seasonal is meant the precipitation or 
evaporation for the period between the average time of seeding and 
the average time of harvesting. No attempt is made here to show any 
of the other climatic factors or the amount of water already in the 
soil at seeding time, any one of which may have an important influence 
onyields. The annual precipitation as here given is not the annual as. 
determined from the complete record, but is the average annual 
precipitation of the years whose results are under study. 
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TaBLeE I.—Annual and seasonal precipitation and seasonal evaporation at fourteen 
stations in the Great Plains area. 


Precipitation * (inches). 
Seasonal evaporation 3 


=e | (inches). 
Station: faa 2 Annual. Seasonal. } 
(feet) cS i 
Mini- | Maxi-| Aver-} Mini- | Maxi-| Aver-| Mini- | Maxi- | Aver- 
mum.|mum.} age. |mMum.|mum.} age. | mum. | mum. | age. 
TETHER ASIN 2 wee eee oe ee 4,228 | 14.96 | 23. 7. 18. 06 6.50 | 10.90} &.62 | 19.117 | 26.273 | 21.330 
Pinney oor aoe 3,000 | 11.92 | 11.92] 11.92] 5.00] 7.35] 6,18 | 19.820 | 20.594 | 20. 207 
Williston pe I amy oad abe Bee ee 1,875 | 10.28 | 18.99 | 14. 84 5.62 | 12.00 8.31 | 21.104 | 28.269 | 24.705 | 
DickinSones ese eee 2,543 | 11.93 | 21.22 | 16.69 5.31 | 16.27 | 10.06 | 18.379 | 27: 366-4 22.377 
Hidpeleysere kt ecase e tes ote 1,468 | 11.94 | 21.95 | 16.71 5 O85. vo 9.60 | 17.664 | 25.362 | 20.657 
Heihingersenn os aoncne eee 2,253 | 12.72 | 15.68 | 14.20 8.82. 12.89 | 10.69 | 20.111 | 24.248 | 22. 430 
Beh oatOuUTehe: ose 2 Ae 2,950 6.64 | 17.7 iB Male 12097 | Rt2 75 6. 82 | 23.627 | 33.906 } 27.220 
Scots Diites sos cee ee 3,950 | 13.77 | 18.51 | 16.14 5.56 8. 26 7.11 | 24.698 | 26.647 | 25. 718 
North Platte...... Rares a8 3,000 | 11.18 | 23.01 | 18.05 4.385) edt 25 Ted. | 2b 954 Shr Zora s2as 
SARI ears eae Ge eee So 4,600 | 14.51 | 22.46 | 18.28 532 9.52 7,82 | 25.917 | 32.691 | 28. 781 
Rays aay eteas See. oo Soe | 2,050 | 15.59 | 27.80 | 21.30 Bey aa ee WY 9.55 | 29.390 | 41.317 | 32.628 
GardeniGitys>.= 2 =e. ce" 2,900 | 11.82 | 23.58 | 18.54 5.01 8.16 6:85" | S343150 | Ses 926 poonoee 
Dahan se Sse ee Fe | 4,000 | 13.69 L6P Shr eloedl 4.54 | 14.86 8.17 | 33.381 | 41.002 | 38.596 
PIMaTIN Geseaek sachs ese | 3,676 | 10.69 | 27.80 | 18.28 | 5.03 | 11.49 7.05 | 32.305 | 40.704 | 36.709 


1 The years covered are the same as for the data shown in the other tables for the several stations. 

2 The altitude given is for the field where the work was done and is based in most cases on that of the 
nearest town. 

3 The record of annual precipitation for 1914 is not included. The records of seasonal precipitation and 
evaporation for 1914 are included for all stations, the evaporation being figured from Apr. 1 to July 31. 
The seasonal rainfall is the measurement from Apr. 1 to July 31 for stations north of and including that at 
Belle Fourche. Forstationssouth of Belle Fourcheit is the amount between Mar.1 and June30. Evapo- 
ration measurements are made from a free water surface,in a tank sunk into the soil to almost its full depth. 
The water surface is kept about level with the surface of the ground. 


GENERAL PLAN OF THE INVESTIGATIONS. 


The same variety of oats is used on all plats at a station during any 
one year. The intention is to use the best variety that is available 
for general use. Changes are made only when seed breeding, selec- 
tion, or varietal testing makes available for general use a better 
variety. No attempt is made to use the same variety at different 
stations. The rate, time, and manner of seeding are the same for all 
plats at a station in any one year. As compared with more humid 
sections, the seeding is light, the usual rate being 6 pecks per acre. All 
seeding is done with a drill, rows being spaced from 6 to 8 inches apart, 
depending upon the locality. In different places different styles of 
drills are used. 

In the present study a table is presented for each station. The 
first part of such table shows the yields that have been obtained in 
each year by each of the different methods under which oats have been 
grown, considering only the variations in the one year preceding the 
crop. The previous crop whose stubble was treated as specified is also 
shown. Where more than one plat has been under the same treat- 
ment for the previous year, only the average yield of the whole number | 
of plats so grown is given. Column 2 of the table shows the number 
of plats so averaged. The succeeding columns need no explanation, 
as they show the yields for each year as indicated and the averages of 
each method for the whole period of years. In the last column, where 
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ce 


the average appears under the heading “Average,” the calculation 
is from the left. The averages of the different methods of treatment 
are the averages of the whole number of plats that entered into their 
composition. For a rough comparison of seasons the bottom line of 
the first half of the table gives the averages of all plats for each year, 
the average of the yearly average yields appearing in the last column 
to the right. 

As here presented the treatment of the land is specified as fall 
plowed, spring plowed, sod breaking, subsoiled, listed, disked, green 
manured, and summer tilled. Under these headings are subdivisions 
to show the preceding crop. 

Where oats appear followig wheat on either fall or sprmg plowed 
land it has been in rotations of at least 3 years in length. Where oats 
follow oats the system has been that of continuous cropping. 

Fall plowing is done as early as practicable and to a good depth, the 
standard being set at 8 inches. The ground after being plowed may 
be worked down or left rough through the winter, as seems advisable. 
Spring plowing is done as early as practicable in the spring, with the 
exception of one plat at each station, on which oats follow oats. It 
is done to a good depth, about 8 inches, and given sufficient cultiva- 
tion with the harrow, or disk if necessary, to form a good seed bed. 
On one plat which is continuously cropped to oats at each station, 
spring plowing is shallow (only about 4 inches) and is given a mini- 
mum of cultivation. 

Sod is broken in the fall as early as hay production for the year is 
over. 

Subsoiling is done on land continuously cropped to oats. The 
treatment of the plat that appears at some stations under this heading 
is the same as the treatment of the plat that appears under “Fall 
plowed,” except that it is subsoiled. At the time of plowing a sub- 
soiler is run in every other furrow to an additional depth of 6 or 8 
inches, making a total depth of about 14 inches. This is usually done 
two years in succession and then omitted for two years. 

The plat that appears at some stations under the heading “ Listed,” 
following oats, is a plat continuously cropped to oats. At the time of 
fall plowing this plat is furrowed out with the lister instead of being 
plowed. In the spring it is worked down level and the seed bed 
prepared without the use of the plow. 

The plats on disked corn ground are all in rotation with other crops. 
Both 3-year and 4-year rotations comprise this series. The other crops 
may be winter wheat, spring wheat, barley, green manure, or potatoes. 
In some of the rotations summer tillage replaces one of the crops. 

Where oats are grown after a green-manure crop the system is 
that of a 4-year rotation in which one crop is corn and the other one 
of the small grains. 
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Summer tillage is of the intensive type. The land lies fallow for 
ayear. Itis kept clear of weeds and as far as practicable a mulch 
is maintained on it during the time between the harvest of the pre- 
ceding crop and the seeding of the oats. This mvolves a period in 
some cases as long as 21 months. In some cases it is necessary to 
plow the land more than once during this period, in order either to 
maintain a surface receptive to water and that will resist blowing or 
to prevent the growth of weeds. The long period of summer tillage, 
together with the intensive methods practiced, have made this an 
expensive system of production. Experiments are under way to 
determine the most economical method of summer tilling. Indica- 
tions are that a less intensive method than that practiced in the work 
here reported will give practically as good returns. 

The yields given in these tables begin with the second year of crop 
production at each station. The first year’s crop is produced on 
land uniform in its treatment. 

In cases where an entire crop has been lost by hail or other agency 
that could not possibly be overcome by cultivation the years are not 
considered in computing averages. Such failures must of course 
enter into the final results of agricultural endeavor. They are, how- 
ever, of such uncertain occurrence that the series of years here con- 
sidered is too short to permit an attempt to establish their normal 
frequency for any locality. This is in effect what would be done by 
including them in averages. It is believed that less error is mtro- 
duced by recognizing their occurrence and excluding them from aver- 
ages. When the loss of a crop is due to conditions that might-pos- 
sibly have been overcome by cultural practices a zero yield for that 
year is included in the calculations. 

Embodying the basic data given in Tables II, III, and IV, the 
second part of the table for each station has been compiled. In this 
are brought together in summary form the yields detailed in the first 
part of such table. The value of the average yields thus obtained is 
calculated and given, together with a computation of the cost of pro- 
duction. The last line of the table gives the profit or loss resulting 
from the production of oats by the method stated. Loss is indicated 
by the minus sign. In this second part of each table there are two 
general headings: ‘‘ Tillage treatment” and ‘‘ Previous crop.”’ Under 
the first general heading the plats are grouped entirely by treatment 
without considering the previous crop. Under the second heading 
treatment is not considered, and the grouping is entirely governed by 
the crop immediately preceding the oats. This really makes two 
tables combined in one, with subdivisions common to both. 

Figure 2 shows a diagram of the dry-land rotation field at the 
Belle Fourche Field Station. This station being a representative 
one will serve to illustrate the general scheme and plan of work. 
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The plats here, as in all of the work, are one-tenth acre in size. Their 
dimensions are 2 by 8 rods. Along their larger dimension the plats 
are separated by bare alleys 4 feet in width. Along the ends of the 
plats they are separated by roads 20 feet wide. 

At this station five crops are represented in‘a series of continuously 
cropped plats lettered from A to F. In this group, plats C and D 
are alternately cropped and summer tilled, so that each year a crop 
is grown on land that was summer tilled the previous year, and a plat 
is summer tilled for cropping the next year. 

The remainder of the field is in rotations in which each plat is 
known by a rotation number and letter. On the field diagram the 
separation of rotations is indicated by heavy lines. 

The movement of the crops is in the direction from Z to A and 
from A back to the letter that marks the other end of the rotation. 


g A A 7. 4 4 i 
tal s 8 Z5 14 
ger, 2, A 


Wheat, SP. 


8 Sel Hb 


~ Wheat SP 
A 


Barley, SP. 


Wheat, 
2 ir) 


c 


O2/s, G/M. 
2 i |2d 
Corr, SF 


Oats, D 
, 17 


aa he 
D 


C2aS, F) 
Wi ddt, GM. 
if, 


H 
t 


A28ts, Fal. 


c 


Fig. 2.—Diagram of the dry-land rotation field at the Belle Fourche Field Station. The lettering shows 
the cropping practiced in 1914. The explanation of abbreviations used after the name of a crop is as 
follows: D.=Disked, Fal.=summer tilled, F. P.=fall plowed, G. M.=greenmanured, L.=listed, M.= 
manured, S. P.=spring plowed, S. S.=subsoiled. 


In figure 2 the diagram is filled out to show the cropping in 1914. 
The letters following the crop indicate the treatment given the 
ground in preparation for it, 8. P. standing for spring plowed, F. P. 
for fall plowed, Fal. for summer tilled, G. M. for green manured, 
and D. for disked. The addition of the letter M. indicates the use of 
manure. 

To illustrate: In 1914 plat A of the 4-year rotation No. 14 was in 
corn on spring-plowed ground, plat B was in wheat on disked corn 
ground, and plat C was in winter rye on fall-plowed land. This 
would be plowed under for green manure. Plat D was in oats where 
winter rye had been turned under the year before. In 1915 A will 
be in wheat, B in winter rye, C in oats, and D in corn. 

Some of the rotations are calculated to conserve or increase the 
fertility of the soil, while others may perhaps deplete it. In the 
present stage of the work the effects of rotations as units are greatly 
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overshadowed by the effects of the cropping and cultivation of a 
single year. This is due to the fact that the controllable factors are 
water supply, physical condition of the seed bed, and a certain 
recognized, if not understood, effect of the crop immediately preceding. 
Uniformity in these factors is largely restored by the cultivation or 
cropping of a single season. After a careful study of the data, it 
seems advisable at the present time to prepare a series of bulletins 
discussing in each the results relating to but one crop as determined 
by the treatment of the land in only the one year immediately pre- 
ceding the growth of the crop. 


COMPARISON OF CULTURAL METHODS. 


The methods under study vary a great deal in the labor involved 
and in the consequent cost of production by each method. Table 
IV has therefore been compiled in order to show the average cost by 
each of the methods under study. These data have been prepared 
from the records of eight representative stations. An average of. 
the records for 5$ years at each station has been used in preparing it. 
This is equivalent to a record of 44 years at one station. An accu- 
rate record has been kept of all the farm operations performed in 
the various methods under trial. These have been averaged for the 
eight stations. The amount of work required for some methods of 
treatment varies with the season and with the soil, and the expense 
of some operations varies with the soil. The amount of labor per- 
formed under each of the methods was neither more nor less than 
that which the man in charge believed to be necessary to bring about 
the results sought. 

In computing the cost of the various operations a fixed wage of $2 
a day for a man and $1 a day for a horse was adopted. This may 
be above or below the actual labor cost in any particular locality, 
but it is believed to be a fair average and one that will afford a profit- 
able market to the farmer for his labor. The time required of men 
and teams to cover a given acreage in each of the several farm opera- 
tions obyiously varies with soils and other conditions. The average 
shown in Table IJ has been determined from the actual experience 
of a large number of men connected with these investigations, ex- 
perience that has extended over a wide range of conditions and. 
many years of time. 

The factors included in the cost of production are calculated on an 
acre basis for each of the separate operations performed, beginning 
with the preparation of the land and ending with the harvesting and 
shocking of the grain. To these items are added the cost of seed 
at 60 cents per acre, interest and taxes on the land investment 
calculated at 8 per cent on a valuation of $20 per acre, and the 
deterioration and repairs of the binder at 15 cents per acre. No 
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allowance is made for the deterioration of other farm equipment, 
as it is believed that the wages allowed for men and teams are suffi- 
cient to cover this item for the remainder of the equipment. The 
above-mentioned items are fixed charges per acre; that is, they do not 
vary greatly with the yield per acre except for the item of twine, 
but this variation is not sufficient to affect materially the relative 
total cost of production under the several methods. 

Table II shows the cost per acre, based upon what is considered an 
average day’s work for each of the farm operations involved, at the 
above-mentioned wage. As before stated, the type of soil and 
seasonal conditions will determine to a certain extent the labor 
required and the consequent cost per acre. 


TaBLe I1.—Average cost per acre’ of the farm operations involved in growing oats in 
the Great Plains area. 


[The wage scale assumed is $2 per day for each man and $1 per day for each horse.) 


Monee oe 
ployed. ; Cost 
pele Day’s | Item 
Operation, woul cack per 
acre 
Men. | Horses. 
Acres 
0 PEND. eo So kk 4S 2s SEB ESS bE Sep sos Seer aseeeor tn soocigo 1 4 Pealeneercs» $1. 71 
LONSDDE. <2: 2565 bo sSe SS tot eese ge pads ead soe esenneroosoneore 1 4 Sih eerersa a iD 
DESO BOE aes ob sh See A Oe ES Seas Ob a aeeeeesce secese cc 1 4 Baird | Aenieae ae 7 
9 8S De opt te See ee eee ee oSe 50 1 3 Reel ee aba 1. 43 
Sura Naa re ee re oes ilo Seictate.s < Sc\cle ca 2 aisle wisiciejeteiels 1 4 IS aceal | sae . 40 
DneDL Weyeu NTa ree rere. re te eh Peo aS) aj aye iota, 2,5 wwfeistentcinieeisinne 1 4 AGE ales hate ce .38 
Listing. -.-------------------- +--+ 2-22 eee eee eee eee eee ee eee iL 4 OD es aes eee . 60 
Harvesting: Ate; 
ROprAi frm OeATT CL TINT hh os Se se Late cele were ea 1 4 15 $0. 40 
SUS SE ee ee eee eee eee eicio LPNS Aes ee aes ee 13 93 
SRC RET Cy ame ne rarer a nr en, ote Si spats oh jclia Gielen a saa heleteemie se ete eidicjmeil Salers e oe llee ob ees 25 
TECTES OE TEER ENING LPO Bl re Se CI SE ee Ra 00s || A ame ne | Rt 15 


1 The cost of thrashing is not included in the cost per acre, but it is estimated at 5 cents per busheland 
dedueted from the price of 35 cents in the granary, thus giving a value of 30 cents per bushel in the shock. 

The average farm price of oats used in these computations is based 
on the data given in Table III, furnished by the Bureau of Crop 
Estimates. The four States of Kansas, Nebraska, North Dakota, 
and South Dakota were selected because their extensive oat produc- 
tion has given them established market prices which are not greatly 
influenced by local conditions. As given in Table III, the average 
farm price of oats on December 1 for the past 10 years has been nearly 
35 cents per bushel. It costs about 5 cents per bushel to take the 
grain from the shock, thrash it, and put it in the granary on the farm. 
This cost per bushel does not vary greatly with the yield and is 
therefore a fixed price per bushel instead of a fixed price per acre, 
as is the case with the other costs of production. The relative 
profits of producing oats under the different methods can therefore 
best be determined by finding the difference between the fixed cost 
per acre and the value per acre of the grain at the point where the 
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fixed cost per acre ends, which, as before stated, is when the grain is in 

the shock. Knowing that the average farm value of oats in the 
granary is 35 cents per bushel, and that it costs 5 cents per bushel to 
take it from the shock, thrash it, and put it in the granary, it is 
obvious that it would be worth 30 cents per bushel in the shock. 

This valuation of 30 cents per bushel has therefore been used as a 
basis for calculating the relative crop values, costs, and profits per 
acre of the various methods under trial. 

Taste III.—Average price of oats at the farm granary for 10 years in four States of the 

Great Plains area. 


[The quotations are given in cents per bushel. Those for the year 1914 are for the date of Nov. 1; in 
other years Dec. 1 is taken as the date.] 


North South Ne- 


Year. Dakota. | Dakota. | braska. | M@nsas. | Average. 
OC eg ae Reyes Ree aoe tee, se, SSR SE! Oem NE cers 23 23 24 28 244 
MERI i eo tc SS ie WAN 27 25 26 31 271 
| = tt IN gs RR AL 40 39 37 49 398 
W810) 5 6 ee Re Se eae ees RN SS 8b San ety acts a a 42 41 41 45 424 
[Go EO Er UTS ae TONER 33 34 35 43 361 
TIGRE M TA SR Citi, ean “Sa ARE 23 iat ae 37 30 28 34 321 
153 US La Se ee ames mer 2 mi Sr See mee Oe a 41 43 43 45 434 
1G 1 ZENS 2 a era tna Ua ea ate Se eee eet flare 22 25 30 35 28 
ROiee pees oP 1 ee Rh wee Fae Te Sy 30 34 38 45 363 
118 eRe) eRe a eae A gee RE eR eo PEE ARMS oo 36 38 BH) 43 39 
EA VOV ROLY: ticats SG eee Majin ctelecicun cision ie sneak 33 33 34 39 343 


In conformity with the foregoing explanation, Table IV gives in 
detail the cost of producing oats in the shock, expressed in dollars 
and cents and in bushels per acre at 30 cents per bushel. These 
prices are used as a working basis and are not offered as being exact. 
It is fully realized that the price of any or all factors used in obtaining 
them may vary locally from the fixed price assumed. 


Tasie IV.—Cost per acre of producing oats in the shock in the Great Piains area, showing 
averages of data from eight stations. 


F a Total cost of 
Number of operations. 3 Cost per acre. production. 
mm 
fas} — 
Method of prepara- | ep ae 5 wo | 9 ‘ 3 S 
tion. a2 g : = a oy ab z= a B f Q. 
af te on = 5 o a 3S ld ws) 
Bo todas S| Same. S g | 3/82) 2 [s8a 
= na ‘ a = ey rd = > ae ° HOU 
Le Wie: ol ia Pc Ua f= Wa deerme Som Nees es, 
Ay a a D 4 A ') D fa safe g |a 
Disked corn land ...|.....- IDS al ta le aE Aes Eerie eon Ate et ae $0.60 |50. i $0. Be $1.60 | 4.50] 15.0 
AStC Caos satin Le [ee Feye IG)" | ec 4sl eoyseee Ts eee LG0/|) Deo0s haalizeun 
Spring plowed.....- 1 1.3 SUT IE basoe eebece|iccstac 2, i Aa ee vy é 33 1360) | 755840), M925) 
Fall plowed. -.-...-- 1 2.3 AONE. a's | 2: soo | ees 2.78 |'~ ~60}  .40))= <93°) 1.60) )) 62315) 21.0 
Subsovled= 2.2. - 224 - 1 17 SOMOS S(- foal eee 3299 | 9560! | *5. AO!) 9293 | 160) On92N a coed 
Summer tilled...... eS OR ae 2201 | eles. Alera ja | Seno 65124 GO. 40) paar tae cON ell Zon ome 
Green manured: 
With rye!.....- 2 S| fie Pe Nee al ee Ce 60 40 93 | 3.20 | 12.86 | 42.9 
With peas 2..... 2 Efe PB inl ee seal Weietier 1 |10. 73 60 40 93 | 3.20 | 15.86 | 52.9 
Average cost of 
PTSCMMMANUTIN Gs Seas slerelnal nie tclel ie aie cit || Pact oe SIR e ll eras all cielo etal Sores | eects eee 14.36 | 47.9 


1 The cost of rye per acre for seed is estimated at $1. 
2 The cost of peas per acre for seed is estimated at $4. 
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RESULTS AT THE SEVERAL STATIONS. 


Accompanying the discussion of each station is a very brief deserip- 
tion of the soil, with particular reference to its depth and its water- 
holding capacity. Only such information is given as is necessary to 
understand fully the interpretation of the results. 


JUDITH BASIN FIELD STATION. 


The field station at Moccasin, Mont., in the Judith Basin, is located 
on a heavy clay soil of limestone origin. The soil is apparently very 
rich in available fertility. It is underlain at a depth of approxi- 
mately 3 feet by a limestone gravel that is closely cemented with lime 
materials. The gravel subsoil, which extends to a depth of about 30 
feet, is practically free from soil. While it is so closely cemented that 
it does not unduly drain the soil, it is not of a character that allows 
the storage of available water or the development of roots within it. 
The presence of gravel in the surface soil does not permit the taking 
of samples satisfactory for the study of soil moisture. Enough has 
been done, however, to make it certain that the supply of water that 
can be stored in this soil is hmited. This shallowness of the soil and 
consequent limitation of the quantity of water that can be stored 


“in it and recovered by the crop makes the crop dependent in large 


part upon the rains that fall while it is growing. 

While the oat crop is not at present the most important commercial 
crop in the Judith Basin, good yields have been obtained at this field 
station and a profit realized by all methods under trial. In 1912 the 
crop was destroyed by a local hail storm. Yields have therefore 
been calculated on the basis of five years. In the experiments in 
crop rotation and cultivation methods, 33 plats of oats have been 
grown each year. This number was increased by the addition of 
new work in 1913, but only work started in 1908 is here reported. 
As here presented, the results are arranged to study only the effect 
of cropping and cultivation in the one year preceding the growth of 
oats. No attempt is made to study rotations as units. 

Table V shows that while there may be great seasonal variations 
in yields the differences resulting from cuitural conditions are gener- 
ally small. With the exception of the comparatively high yield by 
summer tillage and the low yield on both brome-grass and alfalfa 
sods and following flax on brome-grass sod, the differences in yield 
from different preparations are too small to have meaning. 

The low yields on brome-grass and alfalfa sod and following flax 
on brome-grass sod are due to the fact that at this station sod crops 
recover after breaking to such an extent as to choke out the oats. 
The profitableness of these crops in themselves, together with the 
poor results which follow their breaking, indicates that the sod crops 
should remain down for long periods rather than enter into short 
rotations. 
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TaBLE V.— Yields and cost of production of oats by different methods at the Judith Basin 
Field Station, 1909 to 1914, inclusive. 


Treatment and previous crop. 


Fall plowed: 
Wiheatei#s ove at coo Se eee 


IBanlayereia ee oe oe ee ee BU eee 


Total oraveravessce os. foe woe se 


Spring plowed: 
WAH OS Ga eres coset cieinc cmon 


TotalOr average... .- <<< seco as- 

Sod breaking: 
LANA E Ses Seren ee ne eras 
ISROIMO-2TASS see cone ieee eieoeaeee 
CH 12) eee ee oe 
Totalior averages-2<2..52---.--¢ 
Siipsolled 3 Oats ee = S25 a aie 


ISGECEA WATS te ee ae Sos ese 
DISKEdS Com ats pa oo he ee 


Total or Average cssse ee See 
limaner tiled = sses ser ek Le ee 


Average of all 33 plats.......... 


SUMMARY OF YIELDS AND DIGEST OF CosT. 


Yields, values, etc. S i fps 
(average per acre). z = ES 
BS | tex 
aN ™M 
Yields of grain: 
1909n Re 2h2 bushels..} 63.9 70.8 
AGTOZ = see doer 20. 2 24.0 
OTM S22 do 52. 2 53.1 
1912. .-do (*) () 
1 Bae See do 61.1 61.2 
OW Ace do 52.0 47.1 
Average ......- 49.9 51.2 
Crop value,cost, etc.: 
Wallit esc censor $14.97 | $15.36 
WOSha se a6 6. 31 5. 84 
POM base eee 5 8. 66 9. 52 
| 


1Only 4 plats in 1909 and 1910. 


Tillage treatment. 


Sod (4 plats). 


Num- Yield per acre (bushels.) 
ber of we 
plats 
aver- : Aver- 
aged, | 1909 | 1910 | 1911 | 1912 | 1913 } exe | “yer 
6| 164.9] 120.5] 53.0] (2) 62.8] 53.0] 50.8 
1{ 66.2] 209] 51.5| @ 65.01 49.3] 50.6 
1} 87.8) 19.3) 53.71. @) 64.4] 540| 49.8 
1 |e emcee | 531) @ 70.6 | 52.1] 58.6 
1) 637| 195] 45.7) ©) 33.7| 46.21 41.8 
10 | 263.9) P2002! abot Ds ax ee 61.1] 52.0| 49.9 
| 
1 | 63.00) 25.3'| 51s 1| ce) 54.51 45.3 |- 47.9 
1}. 75. 32 94-3)|| - 598 04] 425 64. 17] = 44o6n) apo 
2| 172.44 931 1) 545.|- (3) 63.11 49.2] 52.5 
aol S70-Ga eodOr ls) casas |e eae 61. 2)". ae deluge 
1), “S684 1423 Passed lee) 30.6] 47.1] 36.4 
2) 62.5| 17.8] 22.5] (@) 38.6] 21.5| 326 
1} 72.5) 22.8| 37.8| @) 50.3] 50.6| 46.8 
ale Ga6 Giles 18.2 1 29u0) |e ee 39.5| 35.2] 37.1 
1 | -63.7)).- 25.3) 2538081. (2) 65.0| 40:6| 49.5 
1) 25) 22:8] 53.510) 63.4| 37.5| 49.9 
6| 357.3| 324.4] 55.6| (2) 75.1 | 542) | 5383 
2| 68.7| 25.7] 5681 @) 75.9| 54.3| 56.3 
Ol) T1216 2401, 5200412 °@) 75.3| 46.7) 53.2 
ay ee eee 75.6 | 50.5| 548 
3 70.5 | 23.6] 63.2|. (2) 76.2| 58.7| 58.4 
Gin ene 65.5 | 99.91 Stal es ou) Sealey ors | 50.6 


Previous crop. 


Fete Bi ia |p 
a -—_ 
Peres peas 
~ om 
HS [oe] sf 
) am | & 
61.6 | 65.8 | 63.7 
| 2450 2250} = 19N5 
PPS) || aes fos 45.7 
? (?) (7) 
72.1 | 63.4 38h7 
53.0 | 49.3 46. 2 
Hood) 50M Als S 


Re) Ley an ich no 
Te 3 ha as o~ 
ge | 28 [32 |ese| aze 
5, am | BA | SES) BSS 
Ae om 3 qe Rs 5S AQ 
A 4 oD) do) mn 
57.3| 72.5] 63.7| 69.9] 70.5 
24,4) “Oo gele 95.3.) 9314. 03506 
55.6| 53.5| 53.0] 544] 63.2 
©) 2) (?) (°) () 
75.11 63.4] 65.0| 75.6| 76.2 
54.2| 37.5 | 40.6] 50.5| 58.7 
53.3| 49.9] 49.5] 54.8| 58.4 
$15.99 | $14.97 | $14.85 |$16. 44 | $17.52 
4.5 5.30 | 6.92] 14.36) 11.25 
11.49] 9.67 | 7.93 | 2.08| 6.27 
2 Destroyed by hail. 


3 Only 5 plats in 1909 and 1910. 
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When the cost of production is taken into consideration, as in the 
last part of Table V, it is seen that the less expensive methods are 
more profitable. This is a direct result of the lack of differences in 
crop values as great as the differences in cost of production. Great, 
freedom is offered the farmer in the choice of the place he will give 
oats in his cropping system and in the manner in which he will pre- 
pare the land for the crop. 


HUNTLEY FIELD STATION. 


The field station at Huntley, Mont., is located in the valley of the 
Yellowstone River, just below the first bench. The soil is a heavy 
gumbo to a depth of about 8 feet. Underlying the soil is a consider- 
able depth of freely drained gravel. This soil carries a large supply 
of available water and allows deep feeding of the crop. Consequently, 
it is possible to store in it a maximum quantity of water that can be 
recovered by the crop. 

Data of only two years are available from the Huntley station. 
These both have been years of heavy production. The results of two 
years are not sufficient evidence on which to draw conclusions, but 
may be of value as indicators. The extreme range by different prepa- 
rations in the average of the two years has been from 41.2 bushels 
on fall-plowed oat ground to 62.1 bushels after peas as green manure. 

In both years the yield by both spring and fall plowing has been 
heavier on wheat stubble than on oat stubble. In both years the 
yield has been heavier by spring plowing than by fall plowing of 
either wheat or oat stubble. 

As compared with similar oat stubble fall plowed, there has been a 
small increase in yields each year as a result of subsoiling. The aver- 
age of this increase has been 4.9 bushels per acre. But a still further 
increase of 1.1 bushels per acre has resulted from furrowing with a 
lister and leaving the ground rough through the winter instead of 
plowing. The yields following corn have averaged heavier than those 
following small grain, but not as heavy as those following either 
summer tillage or green manure. Disking corn ground has been as 
good a preparation as plowing it. The highest average yields have 
been obtained by summer tillage and green manure. 

A profit has been realized from the production of the crop by all 
the methods under trial. The smallest profit, $3.22 per acre, has 
been by the most expensive method, green manuring. The largest 
profit, $11.40 per acre, has been by the least expensive method, disking 
corn ground. Spring plowing and listing are of about equal rank, 
with profits of nearly $9 per acre. Fall plowing, subsoiling, and 
summer tillage have each given an annual profit of about $7 per acre. 
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TaBLeE VI.— Yields and cost of production of oats by different methods at the Huntley 


Field Station, 1913 and 1914. 


ee Yield per acre (bushels). 
Treatment and previous crop. of plats 
averaged:|)" 1913 1914 | Average. 
Fall plowed: 
INTC Lies ee ea a cece ey 22 4 Pern rn aE R SCE TE SON cia. SIMO oat 4 37.5 50. 4 44.0 
COT Na ee iets ie mere ete i a BOSE SNO « Soe enor 1 34. 0 48.4 41.2 
15340) aie Sea erie iN reat RO - pean ee 1 34. 0 52.3 4 43.2 
Motaleraverage cn. 2-5-5. ce escG Nas 6 soe A tc eee tite 6 36. 4 50. 4 43.4 
Spring plowed: 
GAG lente atest ee eee hse eka cae Sete th ABU leas 1 42.8 55. 6 49.2 
OATS See ee ee ae ed ere en Chinese dara cshitc Guth ow o gepRen Le aria 1 35. 3 50. 6 43.0 
Cornet cae So Ni oe eek e Ee eh ck ek oe on ee 2 44, 4 60.3 52.4 
Totalionawerace seers. 52. SS RC) a, See 4 41.7 56. 7 49.2 
Sod breakin re 
PE ETU ENA Pe ea 8 ie Se whine ia mere wae Ae A Ree Oe ec 1 46.9 51.9 49.4 
ESTOMC-PTASS S.A: Sac Sohoin a's an she Sa othe es woe | 1 51.9 43.7 47.8 
ROLAMOPIAVETALCs 2 «122.22 Seen oe ee aha See. Ee | 2 49.4 47.8 48. 6 
nd = 
BURSON BORIS Sect. coc caek ts -seee Ose sack ene as eet 1 39.3 52.8 46.1 
Ti RUGGIE OF TS) SAS asc ane Sees eae Mee SAE ae eee 1 45.6 48.7 47.2 
PSK Odes COR si (aeie Fe ee. ok a Ree tas soe me te Be 8 Asat 62.2 53.0 
Green manured: 
TR Ro ee RE oe, 2 Aenea Ee oe ante feat, CON. STA amin Sep 2 46. 2 63.9 Oda 
TP OAS Res Milaiainlefalhin cin ows aate jase tae Seen eet) LES 8 Re 2 64.5 59. 7 62.1 
protatonaverapest cael ca OE abt a Petabs suk A ian ae 4 | 55. 4 61.8 58.6 
DSUHPMIED filed sae eno on Stee 3c Ol ek aca aaa 3 60. 8 57.6 59. 2 
Mcrerag@ ofall) 20, late: fibers y. wcsue sess Read gal ae | AEG 56.7 51.2 
SUMMARY OF YIELDS AND DIGEST OF Cost. 
Tillage treatment. | Previous crop. 
Yields, values, etc. | poy | gpri Green | Sum- 
2 pring | psa a Small 
(average per acre). plowed] plowed Disked Listed Sub ma- mer Corn grain | Sod (2 
(4 (1 plat) soiled | nured | tilled (10 (10 lats) 
Jats) lats) plats). |“ P*#")-|(7 plat). 4 plats) lats) pia 
PPA US) | DISUS)- plats). | plats P 


Yields of grain: 
1913... bushels... 36. 4 4 
O14 eee = dO see e | 00s 4 5 


SAVOTALC.. -=-- - 43.4 49.2 53.0 47.2 46.1 58. 6 59.2 


Crop value, cost of 
production, etc.: 


43.8 38.1 49.4 


Walite 22 2 fecc oe $13.02 | $14.76 | $15.90 | $14.16 | $13.83 | $17.58 | $17.76 
Coste os 8 one. | Sorel 5. 84 4. 50 5. 30 6.92 | 14.36) 11.25 
Bronte. ses. 4e 6.71 8.92 | 11.40 8. 86 6.91 3.22 6.51 


1 Barley was used as green manure in 1912. 


WILLISTON FIELD STATION. 


The experimental work at Williston, N. Dak., is conducted on a 
silt soil that carries a considerable supply of available water and on 
which the depth of feeding is limited only by the depth to which the 
character of the crop limits the development of roots. 
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Taste VII.— Yields and cost of production of oats by different methods at the Williston 
Field Station, 1910 to 1914, inclusive. 


Yield ; : 
Maher ield per acre (bushels) 
Treatment and previous crop. | of plats | 
averaged.) 1919 1911 1912 1913 1914 | Average. 
Fall plowed: 
\\0 Co hae ee eee oe 3 1.4 8.6 57.6 36.0 74.1 35.5 
Ditech 2 eee 1 2.2 8.1 46.9 30.3 60.6 29.6 
13) AR eee 1 2.2 8.8 61.2 28.9 87.5 arr, 
Clove QS Sel ans iia 1 5.0 8 61.9 12.2 52.8 26.9 
Total or average.......... 6 2.3 7.6 Peal! 29.9 70.5 33.5 
Spring plowed: 
WCU) Ge OS Se eee ee 1 2.0 22.5 60.0 36. 2 70.3 38.2 
os Stace bee ee re 1 3.1 9.1 47.8 34.7 51.6 29.3 
COND 2 2teay Soe es 2 SR nee 2 cee 10.0 69. 7 46.8 65.1 38.7 
Total or average.....--.-. 4 2.1 12.9 61.8 41.1 63.0| 36.2 
Sod breaking: 
IBLOMO-PLASS So wee sone <5 1 7.8 1.6 63.1 27.5 TAR 34.3 
CON eno sae ee BN ea 1 9.1 5.9 66. 6 40. 2 3 41.4 
Total or average.......... 2 BEG 3.8 64.9 33.9 78.5 37.9 
WIskeds COPlsec cs aches css s-2ci5 4 2.5 15.0 64.1 42.5 65.5 37.9 
Green manure: 
Tio: ote 2 oe pre ee 1 4.1 7.5 61.9 48.0 63.7 37.0 
HGS eestor ee ee AS cles bie or 1 3.8 9.1 57.5 45.3 89. 4 41.0 
Total or average........-- 2 4.0 8.3 59.7 46.7 76.6 39.1 
Summer tilled............-...-- ae 5.9 16.8 77.1 39) 6 | e707 43.9 
Average of all 21 plats....|.......... 3.5 11.0 63.2 37.8 71.0 37.3 
SUMMARY OF YIELDS AND DIGEST OF Cost. 
Tillage treatment. Previous crop. 
Yields, values, etc. (average 4 | Green | Sum- 
, per acre). eed Senne Disked| ma- mer Sod Corn eal Flax 
Pel (4 aC. aoe tilled | _@ Ona ( 
plats). 2 (3 plats). | plats). lat 
plats). | plats). plats). | plats). plats). | P ) 
Yields of grain: 
ies 53 faeesee bushels 2.3 2.1 2.5 4.0 5.9 8.5 Dee, 2.0 5.0 
ih) LSS ee ee do.. iG, 12.9 15.0 8.3 16.8 3.8 13.3 10.6 2.8 
ME OA. 2 ae ee ae do.. 57.1 61.8 64.1 59.7 (en 64.9 66. 0 55.5 61.9 
LOLS eee. ele do 29.9 41.1 42.5 46.7 39.8 33.9 43.9 34.0 W252 
BO Fok sais do.. 70.5 63.0 65.5 76.6 TEL 78.5 65.3 70.3 52.8 
IANOPAPO Sse e ccc ke sae 33.5 36. 2 37.9| 39.1 43.9 37.9 38.1 34.5 26.9 
Crop value, cost of produc- | 
tion, etc.: | | 
WATE SAE Ee Se eee FLOLOSAPoLOSSG: | SLLSiamellao. | olowld||(sn2 cess t| caceceme eee eeeee|teseeee. 
COSC sopruemse ne oy Soe | 6.31 5. 84 4.50 TTS Gig een), [eee a oe cA aah cect ees ey ara |e a ates 
Profit Or loss 29-4)... | 3.74 5.02 | 6.87  —2.63 A 8 eee EIS Sere sal em ease Ie Se coce 
| | 


The record of five years from Williston includes three years of 
heavy and two of very low production. When averaged for the five 
years the results do not show a wide variation in ‘yields by different 
tillage methods. The yield of oats has been higher each year except 
1910 by both spring and fall plowing when the crop followed wheat 
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than when it followed oats. In every year except 1914 the yield has: 
been higher following either wheat or oats when the land was spring 
plowed than when it was fall plowed. 

The yields on disked corn ground have averaged higher than those 
on the stubble of any small grain plowed in the fall and approximately 
the same as on the stubble of wheat and corn plowed in the spring. 
The highest average yields have been produced by summer tillage. 
When cost of production is taken into consideration, it is seen in the 
last part of Table VII that the higher yields from summer tillage and 
green manure have been obtained at a cost proportionately greater 
than the increase in yields. 

The only method showing production at a loss is that of green 
manuring. The smallest profit, $1.92 per acre, has been by summer 
tillage, which has given the highest yield. Disked corn ground, 
owing both to high yield and low cost, shows the greatest average 
profit, $6.87 per acre. The average profit from spring plowing has 
been $5.02 and from fall plowing $3.74. 


DICKINSON FIELD STATION. 


The soil at the field station at Dickinson, N. Dak., is somewhat 
lacking in uniformity. It is characterized as a sandy clay loam to a 
depth of approximately 5 feet. Below this depth is a lighter soil 
which in some cases becomes very sandy or pure sand. The soil has 
the capacity to retain a large supply of water and to give up a large 
proportion of it to the crop. This, together with the depth to which 
a crop may feed, makes it possible to store in this soil an exception- 
ally large quantity of water that can be recovered by the crop. 

The results of six years are available for study from Dickinson 
Station. The crop in 1912 was destroyed by hail shortly before 
maturity and is not included in computing averages. The crop of 
1914 was damaged at least 50 per cent by hail. 

The average annual yields have ranged from 8.9 bushels in 1911 
to 67.8 bushels in 1909. The averages for the six years by different 
methods of cultivation and cropping range from 29.6 bushels on 
fall-plowed oat ground to 49.9 bushels by summer tillage. While 
this is a comparatively wide range in results from different methods, 
it is apparent that the ability of a method to increase yields is de-- 
pendent upon the season. It will be noted that in 1909, a season of 
heavy production, there were comparatively small differences in 
yield from different methods. In 1911, when the seasonal rainfall 
was very deficient, summer tillage and rye as green manure gave 
fair yields, while other methods were nearly or quite failures. During 
the years of average climatic conditions the differences in yields 
have not been so extreme, but with few exceptions summer tillage, 
ereen manuring, and disking corn ground have consistently given 
the best yields. The highest average, 49.9 bushels, for the five years 
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has been by summer tillage. This is closely approached by rye as 
green manure with an average of 49 bushels and disked corn ground 
with an average of 47.5 bushels. 


Tasie VIII.— Yields and cost of production of oats by different methods at the Dickinson 
Field Station, 1908 to 1914, inclusive. 


Yield per acre (bushels). 


Treatment and previous atte —_ a a 
crop. eepep 2 *s 
averaged.| 1908 | 1909 | 1910 | 1911 | i912 | 1913 | 1914 | “over 
a) i 
j Fall plowed: 
. TO oR ee eee ee 3 37.9 63.6 32.0 2.0 (1) 60.2 17.9 35.6 
a Oiekte Mk te ain. . We B22 Si lbvs 5S. Aly G50 PGi xh) 44.4| 14.4 29.6 
‘ Stele ye cea ce Y osics 2 kor c 1 44.7 61.9 27.8 1.4 (*) 61.0 19.5 36.1 
E atta ee ao ee bs a rS0LON nT O15 9) maze: S Donen (8) (spe ||. wiley) 33.7 
2 Total or average-..... 6 36.9 62.2 29.4 IRD) jjedesidag 58.1 17.8 34.4 
% Spring plowed: 
- \iilr i aoe 4 51.0 65.4 27.9 3.1 (4) 51.8 22.6 37.0 
R (OFFS 32 ase Os eee eine 1 48.4 55.9 32.0 6.6 (4) 33.0 15.3 31.9 
Ong Se a Di OCHS |e 70: Set 8687, Be) Wel| Mls. alley) 39.3 
Total or average... .- 7 52.0 65.6 31.0 GT Mil es a oh 48.0 20.5 36.9 
Sod breaking: 
PANT Ria ees SOS ese a 1 65.6 (hse 33.7 tall (4) 45.3 22.8 40.6 
* Brome-grass........... 1 61.6 65.0 44.6 2.8 (4) 51.9 27.2 42.2 
COVER se ork eee fe 1 54.7 63.8 29.0 2.7 55.0 22.0 37.9 
x Total or average... Bi letOUsGn ly “68.071 B5eSin caoee The 50.7| 24.0] 40.2 
" Disked: Corn ..........--. BieGstOr|) V5L6 rezone: Sl A) 640d) 26) al nas 
| Green manure: 
RV Oeste cemiseee ace St 1 59. 7 65.3 46.3 22.6 (4) 59. 4 40.5 49.0 
GAS He fo. eee Nat 1 49.4 70.3 34.2 6.4 ¢ 55.0 33.1 41.4 
% Sweet clover........... 1 65.3 69.7 28.0 8.6 57.8 21.2 41.8 
— Total or average-.... 3 58.1 68. 4 36.2 IPA Faye [ene is see 57.4 31.6 44.0 
y ae ee | | ee | re | SS eS] a | a 
+ Pummer tilled: .<........2: 3 57.7 70.1 47.2 29.8 (4) 57.1 37.4 49. 9 
eS Average of all 27 plats.|..-......- 53.3 | 67.8 | 35.4 CBM a eae 55.6 | 24.5 40.9 


SUMMARY OF YIELDS AND DIGEST OF Cost. 


Tillage treatment. Previous crop. 
Yields, values, etc. (average : Sod (3 
Fall | Spring | p;.1, Green | Sum- Small 
per acre). plowed | plowed kee ma- _mer plats). oe grain | Flax (1 
6 7 lats) nured (3} tilled (3 lats) (10 plat). 
plats). | plats). B *\ plats). | plats). P plats) 
Yields of grain: 
1 he ue eee eames bushels 36.9 52.0 65.0 58.1 57.7 60.6 62.4 44. 4 30.0 
1 eet pe ee do.. 62.2 65.6 75.6 68. 4 70.1 68.0 74.2 62.9 61.9 
LO ee es ae do.. 29. 4 31.0 40.7 36.2 47.2 35.8 39.6 29.3 26.8 
LET RES ek ee do.. 1.9 4.4 12.8 12.5 29.8 2.2 10.8 2.8 2.2 
Ci Sat) eae ae do.. (1) (1) (1) (4) ©) (") (1) (") (1) 
GUS aes ors a do.. 58.1 48.0 64.2 57.4 57.1 50.7 59.5 52.6 62.2 
TOS So eae do.. 17.8 20.5 26.7 31.6 37.4 24.8 24.5 19.3 19.2 
POV ONE Dale ee aes Se 34.4 36.9 47.5 44.0 49.9 40.2 45.2 35.2 SB d/ 
aun value, cost, ete.: 
AU ete 5 6 8 oS his ssa PLOZS2S SHILOH S14. 25neelon20! |p SLA. O7nie Pee es ee eee eS ee 
OSUS eerie kee en 6.31 5. 84 Ar SO fama archos | tee dha ol eects cite te eet ev cca lteter | ae ara ee 
Eeronudrloss=-2- 2-2-22- 4.01 5. 23 9.75 | —1.16 ete Ne Stee sea racial ect ora See aes 


1 Destroyed by hail. 
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Spring plowing has averaged a little better than fall plowing, irre- 
spective of the kind of stubble plowed. The relative merits of the 
two vary from year to year, depending upon the season and the 
condition of the ground at plowing time. Generally, when the 
ground is wet at the time of fall plowing, the better results are ob- 
tained from it. On the other hand, if fall plowing is done when the 
ground is dry, it has not been as good as spring plowing. 

When the cost of production is considered, as in the second part of 
Table VIII, it is seen that the high cost of green manure has caused 
the growth of oats by this method to be done at a loss of $1.16 per 
acre. The high yields and low cost of preparation of disked corn 
ground haye combined to make it show the largest profit of any 
method, $9.75 per acre. Intermediate between these are spring 
plowing with $5.23, fall plowing with $4.01, and summer tillage with 
$3.72 profit per acre, respectively. 


EDGELEY FIELD STATION. 


The field station at Edgeley, N. Dak., is located on a soil that is 
derived from the decomposition of shale, which in undecomposed 
particles is found very near the surface. In the third foot the shale, 
while broken and offering fairly free passage to water, is not as yet 
broken down into soil. The depth of feeding of crops is practically 
limited to the first 2 feet. The first foot carries an unduly large sup- 
ply of water available to the crop. The limited depth of soil that 
functions in the storage of water and in the development of the crop, 
however, limits the quantity of available water that can be carried 
in the soil to about half that carried by soils of greater depth. This 
makes the crop practically dependent upon rains that fall while it 
is growing. 

Edgeley offers for study of oat production an unbroken record of 
eight years. Five of the eight years have been productive of heavy 
crops from practically all methods, while three have been years of 
light production from practically all methods. 

The range of yields from different methods of preparation and 
cropping as exhibited in the average of the eight years is compara- 
tively small. This is as might be expected from the soil on which 
the station is located. Its shallowness makes the crop much more 
dependent upon the seasonal precipitation than it is in deeper soils. — 
It is, consequently, impossible to realize much benefit from methods 
of cultivation calculated to store water in the lower zone of normal ~ 
crop-feeding depth. 

Oats on land which was summer tilled the previous year have 
produced an average yield of 38.3 bushels per acre, but this is only” 
4.8 bushels more than the average on disked corn ground and 6.4 
bushels more than the average of all crops following small grain. 


EOP ER <P 
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TasLE IX.— Yields and cost of production of oats by different methods at the Edgeley ! 
Field Station, 1907 to 1914, inclusive. 


Yield per bushels). 
Number Pe Dem ate (bushels) 


Treatment and previous crop. | of plats 


averaged.| 4997 | 1908 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914 | Average. 
| HOES <1 * TER pen nae | Me fk Sos yd pr 
Fall plowed: 
WINGER be os ociatenk scl’ «sis ans 4} 28.0 | 25.5 69.3 | 10.7 | 2.8} 61.1 | 34.3) 51.3 34.1 
Js SCO ea Se ee 1 | 21.4 | 15.3 | 46.8 | 10.3 .o | 60.3 | 21:5 | 30.0 Dl 
Sa ae es a ee 1 | 32:5 | 15.9 | 60.3 | 14.3) 1.6 | 57/8 | 27.5 | 48.5 32.3 
ITS Se ie ae Se ee TW eevee = 22.5 | 538.1 | 15.6 - 6) |) 50.0) | 27.0)" 50; 3 32.1 
Total or average..........- 7 | 27.6) 21.7 | 56.7 | 12.8 | 1.9) 59:6 | 30.5 | 47.7 32.2 
Spring plowed: i 
VaXST [ig Sees Aine a eo 2 | 29.7 | 20.6 | 54.2} 9.7] 2.4 | 56.2 | 46.4 | 44.0 32.9 
DES ae ee eee WP PARS SIGS Oa yea Ne Gh .5 | 53.8 | 28.4 | 36.9 Died 
BTS oS Seah Ea ee ee DPS 256 20:18) | S988 1 72.8 |) ere | 736" 1 4056: 133.3 32.3 
Total or average........-. 5 | 20.4 | 19.8 | 57.1 | 82] 3.9 | 62.7 | 40.5 | 38.3 31.4 
Sod breaking: ai ae 
SAUTE Tene eee tec kent eS ae 1 Wn |Site WO eee Peay Qin 4 Oui Senda | ae or 22.7 
IBLOME=PTASS! See 22 ae. Hoe LEE38.8"| 16730) 5050 hy SL .6 | 54.4 | 37.1 | 41.3 30.8 
(COWES Gite eee NN pet os Lor 50S 3d. oe 5.0 | 49.1 | 51.5 | 47.8 31.2 
Total or average.......-.- 3 | 33.8 | 12.4] 51.3; 5.0] 1.9 | 49.6 | 32.5 | 43.8 28.8 
PPISKE Ean COMM a es oe Sais S.<'. Sere 8 7 | 28.2 | 20.1 | 55.4 Me DW Sete i602 Ont) 43; 6 48,2 33. 5 
Green manured: - ; 
ECL oe hs er 1 | 37.5 | 24.7 | 61.8 | 9.3 | 10.9 | 75.0 | 40.0 | 48.5 38. 5 
IPERS en Stee Sele acicle an ek = 1} 82.5, | 19840153858) 625 4 lot 6454 |) 53.7. 14659 34.9 
pweeb clovers..--c 22+ ssee2s | eee 2 19.4 | 45.3 | 7.1 50) Ged | 30.9) |ho0n9 31.4 
Total or average.......... 3 |) 35.0) | 21.2) 538.6 | 7.6 | 4.3 | 66.9 *) 43.2 | 48.8 30. 1 
STH LCTETE GIP UATE ke Ne i 5 | 33.8 | 19.9 | 59.0} 11.0] 9.3 | 70.9 | 54.1 | 48.1 38.3 
Average of all 30 plats...../........-. 27.9 | 19.6 | 56.0} 9.1 4.1 | 61.9 | 40.6 | 46.0 33: 2 
SUMMARY OF YIELDS AND DIGEST OF COST. 
Tillage treatment. Previous crop. 
Yields, values, ete. j Small 
(average per acre). Fall Spring Dikked Green |Summer Sod (3|Corn(9| grain | Flax (1 


1 1 ill 
dpi) (Epis) | PB pias (splas)| PI) | PIA) | | pia 


plats). 
Yields of grain: 
TOO7A EEL. bushels. . 27.6 20. 4 28. 2 35. 0 33. 8 33. 8 23.0 ZONE Secor 
aO0Se 2 5. Se doz. PT 19.8 20. 1 21.2 19.9 12. 4 20.3 20. 8 22.15 
NOG Serle do.. 56. 7 Viel 55. 4 53. 6 59.0 DIES 56. 3 56. 7 BBY Al 
tGIO ee es do.. 11.8 8.2 7.9 7.6 11.0 5.0 7.9 10.3 15.6 
TA) 1 ie ee do 1.9 3.9 Sui 4.3 9.3 1.9 4.4 2.0 .6 
OD eh ets Se do 59. 6 62.7 60. 5 66.9 70.9 49. 6 63. 4 58. 7 55. 0 
US eos fsa 58 do 30. 5 40.5 43.6 43. 2 54.1 32. 5 42.9 34. 2 27.5 
NOU ee Cee do. 47.7 38. 3 48. 2 48.8 48.1 43.8 44.9 45. 4 50.3 
Average. ......... 32. 2 31.4 33.5 35. 1 38. 3 28. 8 32.9 31.9 32.1 
Crop value, cost, ete.: 
Wahiee vu 2a27 13 +3 $9. 66 $9. 42 $10. 05 $10. 53 SLUNAG). oss a eee eA re ee 
COSt see ee re oe 6. 31 5. 84 4, 50 14. 36 1 L025 ln RoR NRE RS ee | ire 
Profit or loss.....- 3.35 3. 58 5.55 | —3. 83 PT, SAN END || ele | tly oe ie be bh 


1 Additions were made to the work at this station in the spring of 1909. The number of plats shown in 
the average is the number from 1909 to 1913, but it is not in all cases correct for 1907 and 1908. 
The yields of oats following rye plowed under for green manure 
have averaged practically the same as those on summer-tilled land. 
The yields following peas as a green manure have not averaged 
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quite so high, while those followmg sweet clover have been still 
lower. 

The average yield on alfalfa sod has been the lowest in the series. 
On both brome-grass and clover sods the average yields have been 
practically the same as after small grains. 

The yield of oats following wheat on both sprmeesloned and fall- 
plowed land appears to be Reuter than when aac oats on land 
so prepared. 

Little difference is to be observed in the average results following 
either spring or fall plowing of small-grain stubhile for oats. There 
are differences that develop with differences in seasons, but on the 
whole it would appear from the evidence at hand that the time for 
plowing for oats at this station would be determined chiefly, if not 
solely, by the matter of economy and convenience in doing the 
work. 

When the cost of preparation by the different methods under 
study is taken into consideration, it is seen that this cost, rather 
than differences in yield, is the determining factor. The greatest 
average profit, $5.55 per acre, has been realized from oats on disked 
corn ground. Oats on spring-plowed and fall-plowed land have 
been productive of nearly equal profits of about $2 less. The 
slightly increased yield by summer tillage has not been sufficient to 
meet the increased cost of the method and profits from it have 
fallen to 24 cents per acre. Green manuring has been responsible 
for an average loss of $3.83 per acre. 


HETTINGER FIELD STATION. 


The soil at the field station at Hettinger, N. Dak., is a heavy clay 
loam. The seasons during which the work has been cones on have 
been such that the Tecate of soil-moisture study are not yet conclu- 
sive in determining the proportion of water that can be stored in the 
soil and recovered by acrop. It is probable, however, that the depth 
of feeding is not limited by any physical peculiarity of the soil and 
that the supply of available water that can be stored is large. It is 
reasonable, therefore, to expect that on this soil the maximum effect 
will be realized from methods of tillage calculated to store water. 

The results of three years of fair production are available from the 
Hettinger station. Records for this length of time are not so valu- 
able an index to methods of production as the longer records at other 


stations in the State. It appears evident, both from the records and » 


from field observations, that they are complicated somewhat by soil 
differences. While some of these differences are recognized in their 
manifestations, their nature has not been satisfactorily determined. 
In the study as here arranged, the most difficulty is offered by the 
two unduplicated plats of oats following oats, one prepared by spring 
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plowing and the other by fall plowing. Both of these appear to have 
a higher yielding power than is consistent with the results at other 
stations in the State. That this is due in some measure to soil differ- 
ences has been observed in the field. 


TaBLeE X.—Yields and cost of production of oats by different methods at the Hettinger 
Field Station, 1912, 1918, and 1914. 


Yield per acre (bushels). 


Number 
Treatment and previous crop. opis | ——S————— 
averaped | 1010 1913 1914 | Average. 
Fall plowed: 
RST PRR RR ME Ar sai w a e's biaeie, cnis ee Oe 3 19.0 17.9 22.2 19.7 
OHS. ook Bogheet aia Ue ae ee ei aan 1 36.3 28. 1 29.4 31.3 
TED EN ks Cli CON ae pe oe oiee Un a 1 34. 4 20.0 27.5 Zhao 
UL Ee PRR Ree tc lara Sk as wince tae eclcios cee re 1 17.2 21.5 17.5 18.7 
SHOUAMOIaVOrare =” -sescwe tk bans eee ba ek 6 24.2 20.6 23.5 22.8 
Spring plowed: | 
Wheat AGH SE ISOS RNG STE SCR RAE ena ae ae mC 4 14.6 34.5 41.5 30.2 
QO EUS. 5 bobon Se SH ee SE ied ei cea el It 32.8 326 44,4 38.3 
CUNT. | Oak SEC B Se eee Cte tere ant nla ene 2 25.3 40.2 31.8 32.4 
Motaltomayerarercs (9255. sees Yo ale 7 20.3 36.5 Som 32.0 
Sod breaking: 
EM ETD es 6 Geo cig er SRE ar 1 hfe 2 24.7 17.2 19.7 
Brome-grass...--- (OS UA SE SOS ASS HEE one Raer 1 35.3 1329 25.0 24.6 
laure eee emt) ee ee I SP ee cid 1 10.0 13.8 26.9 16.9 
SRO UAMOMAVOLADC. See Roe S- tochs 4st cess. - lee 3 20.8 Maro 23.0 20.4 
Disked: 
gern a oe ge ap ee 6 26.0 41.8 38.8 30.5 
IMDB ES.2 2 ob See RA a ee a 1 2301) 38. 2 36.0 32.6 
ROUAUMOMAVECLAL OMe 9. fe Sees ik eee ne oe Sele a 25.6 41.3 38. 4 35. 1 
Green manured: 
LOG sie ed 35255 Se Sa ae a eae 1 22.5 19.7 17.8 20.0 
TESS 52 So OR SEE ee Ae eT ee ee 1 17.5 26.0 23.8 22.4 
BWECICIOVCIMEEE fem es Sete cee es a aN Oe 1 22.5 25.6 24.4 24.2 
ROTAUNOMAVECIAV CE His. t be he oso ef Seek 3 20.8 23.8 22.0 22.2 
‘Siabttece Gye 17's (eS ee a ne AS Stele Be 5 Flac: 38.3 30.8 32.1 
PVCIACC OMA ST IDlAtS= 2 aoeee saeco s sks. she obs ee eee ee 23.5 SI 7/ 31.4 28.9 


SUMMARY OF YIELDS AND DIGEST OF COST. 


Tillage treatment. Previous crop. 


: Green | Sum- 
Spring | p; ‘ Small 
plowed plowed aie nae filled Sod (3 |Corn(8} grain | Flax (1 pe (1 

5 


plats). | plats). (10 plat). 
plats). plat). 


Yields, values, etc. 
(average per acre). Fall 


plats). | plats). ; plats). | plats). 


Yields of grain: 
1912....bushels..| 24.2} 20.3} 25.6] 20.8] 27.3] 20.8| 25.8] 21.9] 17.2] 23.7 
Peedge te 0.61; 365 | 7.41.3). 23.8983 | 17.3 | 44) O77) Ob lS 38.9 
geen 5.\ 29) | 38.4 |. 22,0) 30.8 |». 23.0) 3701), 33.4|.. 017.51 36,0 


a anf Aire gueale SSG: | S10! 53.1 $6, Ghee SOsGe: (oe. sole te a eee SRR 
CES eS? 5 HS 6. 31 5. 84 CE Valea ole) ||? hy) Oe, an eesoe ae Bea erica eaoene oe aeeacaas 
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Spring plowing has given markedly better results than fall plowing 
in two of the three years. Disked corn ground and disked potato 
ground have been about equal to spring-plowed land in crop-producing 
power. Summer tillage has failed at this station to be productive of 
the increases in yields that have attended its use at the other stations 
in the State. In 1914 this may have been due to the fact that the 
fallows were allowed to become weedy in 1913. 

The lowest yields have followed the breaking of sod and the use of 
ereen manure. 

When methods are considered in broad groups and production is 
combined with cost, as in the second part of Table X, the data become 
more instructive. This shows that green manuring, the most expen- 
sive method, has been at the same time the least productive. Instead 
of providing a profit it has been a source of the greatest loss, $7.70 
per acre. The disking of potato or corn ground is the least expensive 
preparation and has been the most productive of the general groups . 
in bushels per acre, as well as in dollars per acre. It shows an average 
profit of $6.03. 

Spring plowing and fall plowing both show profit, the greater profit 
being from the spring plowing. 

Summer tillage, with its high production cost, gave only slightly 
greater yields and has not been able to pay for the labor and the use 
of the land. It is debited with an average loss of $1.62 per acre. 

While the general trend of these results is reliable, it is very likely 
that their detail will be subject to change by the extension of the 
record. 
BELLE FOURCHE FIELD STATION. 

The field-station farm near Newell, S. Dak., on the Belle Fourche 
Reclamation Project, is located on a heavy gumbo clay soil. The 
soil is derived from decomposition of Pierre shale. From the soil at 
the surface there is a rapid change to broken but undecomposed shale. 
Near the bottom of the second foot is a comparatively impervious 
layer of soil. The first foot and at least a part of the second foot 
carry a large supply of available water. It is probable that but little 
use is made of either water or soil below the fist 2 feet. In spite of 
the heavy soil and the large supply of water that can be obtained by 
the plant from that portion of it near the surface, the shallowness of 
feeding reduces the quantity of water that can be carried in the soil 
to about one-half of that available in deeper soils. The result of 
this is shown in the yields. 

The results of six years are shown in Table XI. In one year pro- 
duction was heavy, in two years it was fair, in one it was very poor, 
and in 1911 the drought was so extreme that no method was able to 
overcome it. The preceding year had been so dry that practically 
no water was stored in the soil by any method. 
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Taste XI.— Yields and cost dian oduction of oats by different methods at the Belle Fourche 


Field Station, 1909 to 1914, inclusive. 
Yield per acre (bushels). 
: Mane ield per acre (bushels) 
Treatment and previous crop. | of plats — 
averaged.) i999 | 1910, | 1911 | 1912 | 1913 | -1014. | Average. 
Fall plowed: 
Reese ka cree Sanicietiein cece 3 54.3 0 0 6.2 16.8 12.7 15.0 
OE UN es eo ee 1 46.9 0 0 6.6 15.8 24.7 Nap 74 
ET APIO eee ec eite «ae Pectve aiisicate oi i 65. 6 0 0) 11.4 23. 1 1252 Ub 7 
1D) 8 oe Spe en ee 1 64. 7 0 0 0 16.3 22.8 N63) 
Total or average......-.--- G apes. 7) emer ese 6.1] 17.6] 16.3 16.1 
Sprin plowed: 
Whea Lp es ee Ee dews sec it 42.5 6.9 0 9.5 16.9 15.0 15.1 
Oats. 4 302 CHEE Sd C ee eee 1 48.8 9. 2 0 W.7 17.8 13.0 16.8 
CORN AS easel 229s ae ae A ee 2 60. 5 8.3 0 1. 2 20. 1 23.7 20. 0 
Total or average........... ap aga TE, Gib le ze 8.9 | 18.7| 18.8 18.0 
Sod ane } 

JN RNG 202 ae ie ee 1 65. 0 0 0 0 16.3 13.0 15.7 
STOMG-PTASS aioe aceec sesso ee 1 67.7 0 0 7.0 25.9 12.0 18.8 
ADienelser ues fee Se 1 63.8} @a8.1 ONES 7 13.1 12.2 19.0 

Total or average..........- 3 65.5 PAT Boece 7.9 18. 4 12.4 aWfots: 

SHPLOS GT tec En Oi a re | 1 60.8 0 0 (ee 16.3 20. 3 bye) 
STOO MAO Wise ease ceteris cco oscis:. 1 56.7 2 0 8.6 18.7 21.4 18.8 
Disked; | 
Cait Se hee S 8 Soe ae ee 6 58.9 7. 6. 0 10.9 25. 6 30. 6 2253 
SOS OUT OAR on See ers 1 57.3 5. 2 0 10.3 18.1 2h 18.7 
IP QUATOCS Jaen ee ots sc baicialod = 1 51.9 9.8 0 10.6 29.7 35.9 23.0 
Total or average........--- 3 lips .7-8 he pume@ipesea-.-. 10.8| 25.2] 30.1 21.9 
Green manured: 
PRAY Cpa bere See noe ciate s 1 69. 4 9.2 0 4.8 S153 29.5 24.0 
PIG RE Se FAS Sete bai v2 ee eae ee 1 76.6 LESS 0 4,7 32.8 28.1 25.6 
SWECL ClOVEDS cecenasciccecseso 2, 50.9 0 0 1.3 Gall 34.6 20. 0 
Total or average....---.--. fet Gl. OF ee peda 6.0] 29.6] 31.7 | 22.4 
Remmrmerigleds. 2) i506.....-. Ble 74.2 | a7.4 O} 81] 348) 44.2 29. 8 
Aryerage of all 32 plats.....-|.......... 60/95| 8 sere Bio) | 235910 2623 | 21.0 
SUMMARY OF YIELDS AND DIGEST OF COST. 
Tillage treatment. Previous crop. 
© S a Days = rd se . (12 es > 
eel | = |oeee he cl | @ io | Seas 
Yields, values, ete. co} Zee Wes & ase | etc |e es a ay fey 
(average per acre). = x ee a Gr SA A Oe = a aa| 3 é ZS | eS 
Op | 3/2 |2.) 3681/88 | sh ie] o |Bal Solas] 2 
Pewee te -| So | Cem age es (he elise 
3 roy a 4 = i 3 5 6 /q Hehe 4itS' iS 
i DQ a = oD) S oD oD) O |n mH |m Ay 
Yields of grain: 
sh 1) ena ee bushels. . 56.7; 53.1) 57.8] 56.7) 60.8) 61.9} 74.2) 65.5) 59.3] 53.8) 64.7] 57.3} 51.9 
AG se oe Se Ones 0 Sea a ceOl) le ilere 0) Ou 17.4) 2.7) 7.8/- 2.6) 0O 5.2} 9.8 
BOA te 32 ce do. 0 0 0 0 0 0) 0 0 0 0 0 0 0 
BOUL One 5 2 do 6.1; 8.9} 10.8) 8.6 tas 6.0 8.1) 7.9) 10.0) 8.2} O | 10.3] 10.6 
BER ae do VEG AS.a| 20. 2 18.7, 16.3 29.6 34. 8) 18.4} 24.2) 17.7) 16.3] 18.1) 29.7 
AGUA Se 8 eats = do... 16.3} 18.8) 30.1) 21.4 20.3 31.7 44.2) 12.4} 28.9) 16.1) 22.8} 21.1) 35.9 
Average........- 1GSL) 1870 21.9}; 18.8) eves!) 22.4) 29) 8) A728) 2127 19: 7) 17.3). 18.7) 2300 
Crop value, cost, ete.: 

Rivers ase S. P4553 |sGO4Ul SOL On| So. 04) Poszole veo. Lo) POn94e elec sleeker Vos |e Me oS 
WESG ee 4 Os nce Se. Osi S4i ee 4750150200), eGsGel 4361 BRI 25) elo elk oe oe ee eh ee 

Profit or loss..... SR ae ay eda 734 aie erga). 2. Bal ees eas 

| 


a There was no stand of clover before oats. 
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The highest yields have followed summer tillage, peas and rye as 
green manure, and disking potato and corn ground. 

Listing has given a little higher yields than plowing similar stubble. 
Subsoiling is of doubtful advantage. Its average is slightly greater 
than the average of similar stubble plowed either in the fall or in the 
spring. There has been, however, no consistency in the results from 
year to year. 

In spite of the combination of bad seasons, disked ground shows 
an average profit of $2.07. With the exception of one plat cropped 
to potatoes and one plat cropped to sorghum, the disked land was 
previously in corn. | Listing shows a nominal profit and spring plow- 
ing a nominal loss. Both fall plowing and subsoiling show losses of 
about $1.50 per acre. Summer tillage has the highest yield, but the 
practice of this method has resulted in an average loss of $2.31 per 
acre. Green manure, with a yield only slightly above the average 
and with the highest cost of production, is debited with a loss of $7.64 
per acre. 

SCOTTSBLUFF FIELD STATION. 

The work at Scottsbluff, Nebr., is conducted at a field station 
located on the North Platte Irrigation Project. The soil is a com- 
paratively ight sandy loam. At a depth varying from 5 to 8 feet 
there is a sharp break from sandy loam to either sand or Brulé clay. 
Above this point the soil offers no unusual resistance to the downward 
passage of water or to the development of roots. Owing to its light 
character, however, it is possible to store in it only a moderate supply 
of available water. While the evidence on this point is not yet com- 
plete, the proportion of water that can be stored in this soil is known 
to be somewhere intermediate between the corresponding capacities 
of the Belle Fourche and the North Platte soils. 

The results of three years are available from the Scottsbluff staniont 
In each of these years production was largely determined by the 
supply of water available to the crop both from the rainfall and from 
the water stored in the soul. Consequently, considerable differences 
in production from differences in preparation were brought out. 

The highest yields each year have been produced on land summer 
tilled the previous year. The average yield, 38.2 bushels per acre, 
from this method is over twice that from fall-plowed land that had 
raised a crop of small grain. 

The next highest yields have been those from the green-manured 
plats. Between peas and rye for green manure the difference is small — 
and not consistent from year to year. 

Disked corn ground stands third in average yield of oats, but it 
owes this position to a very high yield in one year only. 

Spring plowing has, on the whole, given better results than fall 
plowing, although the one plat following oats on spring plowing has 
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been the poorest in the field. This plat is plowed shallow and given 
little cultivation. It also has a poor location in the field and results 
from it are entitled to little weight. 


Taste XII.— Yields and cost of production of oats by different methods at the Scottsbluff 
Field Station, 1912, 1913, and 1914. 


Yield per acre (bushels). 


Number 
Treatment and previous crop. CO 0) EN SN ae 
NCE ATE VMN Ter) a A eV 1914 | Average. 
Fall plowed 
DiS Vinee Jt ee SRS OC COO DEE ues SC DOS aaaeaS 4 11.5 20. 4 20. 2 17.4 
OGTR s+ .,- Wee SORES BEB ORE Rae ece ereo Seeeebe 1 21.6 16.9 14.7 Not 
LSE te Sin Sod SES SO Se occ e So SSE SSDS eae 1 9.0 22.2 15.9 Led 
DUDS Oto dt sae ee See pedee sare ceapeer 1 38. 4 25.0 10.0 24.5 
PROM AMOUAEO sae ha iareia' spaces aa rei incinl= eels 7 16. 4 20.8 dees 18.2 
Spring plowed: oe a taint ST ela CoRR Nia Gent OST A 
GE Sens oe POS ee See SO aOe See Seer s 2 25.5 25.8 14.4 21.9 
OPIS 02389 326 SORSO ESS BA I ars See eee 1 19.4 15.0 8.4 14.3 
Sinko? 2a Sse aR aE eee 2 33.8 20.8 13.9 22.8 
oo ind LS 2 oe aS SE oe ees See ee eee 1 35.0 39.7 14.4 29.7 
PEO tHMOIAAVCTAGOE 2. ole sche cron ence les 6 28.8 24.7 13.2 22.2 
Sod breaking: 
JU os S 2 0S Fe od ay a 1 41.9 13. 4 5.6 20.3 
LE Ole siin? Seria oss SORA see da IaRS Aen 6 ASE peace 2 (1) 27.6 14.4 21.0 
Cleaner ee tere foe Spe dans: bec eS bees 1 (4) 20.0 17.8 18.9 
ROTAMOMAVELAL OR = os ies oe ciel andiene bee oe See 4 41.9 22a 13.0 25.7 
MSOSIOO OAS eects ole ni aia oo ashe sine = a - 1 27.8 LAD 15.9 20. 4 
PARSE Ele (DTG E. see jie ih Ae cael IR, ells Sa Co ae ae 1 25.3 WEY I 12.8 20.4 
_ EST SO Tes scone GSR Gee See eee 8 43.0 19.8 16.0 26.3 
Green manured: 
Uy OME eet weiteteesio aie oi Sie sical te aise ses oS arse 2 34.6 Bone 21.4 30.4 
PRES ee eociSt Geo c a SIS SOs aaa ae a 3 29.6 29.4 23.4 27.5 
Mo Lal Omay OlAalOer ers: ars cece. als - So < paper aoe eo se Se 5 31.6 31.8 22.6 28.7 
SHE PERST Eye TTL Cero COS a aa RI Ss Be ae 4 45.5 44.0 25.0 38. 2 
ENS TREE ai GANA 0 0) FT Sas a | Fen 32.3 25.4 17.3 25.0 
SUMMARY OF YIELDS AND DIGEST OF CosT. 
Tillage treatment. Previous crop. 
Yields, values, 
F Green | Sum- 
etc. (average Fall | Spring |,,,- Small 
peracre). |plowed | plowed | Piske¢} Fisted Sup aed tilled ate grain | 80d rahe 
AN, (6 lats) (1 plat). a lat) ae 4 oe ) (11 lats).| plat) 
plats). | plats). | P*#%S?- plat). ( ( plats).| nJats).| Psats)-) Plat). 


plats). | plats). 


“- —-——  —“—| mcm je g— of | | | 


Yields of grain: 
1912....bush.. 16.4 28.8 43.0 2G) 27.8 31.6 45.5 41.1 18.2 41.9 38. 4 


GIGe Ors. - 20.8 24.7 19.8 Dow 17 (53 31.8 44.0 20.0 20.7 22m 25.0 
1914....do.... 17.3 13:2 16.0 12.8 15.9 22.6 25.0 15.6 16.1 13.0 10.0 
Average. ... 18.2 22n2 26.3 20. 4 20.4 28.7 38.2 25.6 18.3 PAD Tf 24.5 
Crop value, cost, 

etc.: 
Value.......| $5.46 | $6.66} $7.89 $6.12 SGREZE eos OU! Bids AGie Se See CAR oe eee | tes wie oe) | are eisiacole 
BGSies ot coe 6.31 5. 84 4.50 5.30 6. 92 14.36 P25 | kao aero ealerclel low ce eral aomtaete s 

Profit or 

loss... — .85 82 3.39 .82 | — .80 | —5.75 7 ball Reseed aes) anaes Cee || eee oe Are} ee ae 


1Tn 1911 brome-grass and clover did not come up, so these plats were summer tilled, and, therefore, 
the yields are not figured in these tables. 


/ 
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Subsoiling and listing show small increases over similar stubble 
fall plowed. 

The shortness of the record and the inconsistency among the yields 
make it unsafe to base conclusions on such small differences. 

When cost of production is considered in connection with yields it 
is seen that the only things that stand clearly by themselves are 
disked corn ground, with an average profit of $3.39 per acre, and the 
use of green manure, with a loss of $5.75. The other methods as 
grouped here show either losses or gains so small as to be subject to 
changes in their relative positions by a single crop. 


NORTH PLATTE FIELD STATION. 


The work here presented is conducted on the table-land of the 
North Platte Field Station. The soil is of the type generally known 
as loess. With the exception of the humus accumulated near the 
surface, it is practically uniform to great depths. The storage and 
use of water is unlimited by the depth of the soil or any peculiarities 
in it. The development of roots is limited only by the physiological 
character of the crops grown and the available moisture. It is a 
soil on which a maximum of results from tillage methods would be 
expected. 

The North Platte Field Station presents for study the records of 
eight years. In three of these years the production has been good, 
in three it has been poor, and in two years the crop has been a 
failure. 

Spring-plowed wheat stubble has given better results than fall 
plowing in five of the six years that have produced crops, but the 
great difference in favor of fall plowing in 1908 reduces the average 
gain from spring plowing to less than 2 bushels per acre. 

On the plats continuously cropped to oats fall plowing has given 
better results than spring plowing in four of the six years, the average 
advantage in favor of it being more than 4 bushels per acre. The 
spring-plowed plat following oats is the only one in the series that 
is given shallow plowing. : 

Fall plowing oats after oats has been consistently better than after 
wheat, while with spring plowing the reverse has been the case. 
The poorest yields have been obtained following alfalfa and brome- 
grass. These two crops exhaust the available soil moisture and leave 
the following crop entirely dependent upon seasonal rainfall. Oats 
following them have usually been the first to suffer from drought. 

Disked corn ground shows about the same average yields of oats 
as the crop raised after small grains. 

Oats following green manure show a small increase in average 
yields over all other methods except that of summer tillage. Little 
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difference is to be observed between the results following the use of 
peas and of rye for this purpose. 


TaBLe XIII.— Yields and cost of production of oats by different methods at the North 
Platie Field Station, 1907 to 1914, inclusive. 


Number 
Treatment and previous crop. | of plats | 1907 | 1908 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914 | Average. 
averaged. 
Fall plowed: 
WIBCAD Se oe oettcuk a teneces 4) 30.9 | 61.0 | 24.4} 7.3 0] 9.7 Op awa ari 
OTC LS ae ae 1 | 36.0 | 68.5 | 24.1 | 11.9 0} 10.6 On| 14.7 20.7 
PATIO Vee ee See cicsaciass 1 | 23.1} 49.1] 20.0] 6.6 0 | 14.7 0 | 10.0 15.4 
. Total or average......---- Grisso) GOs2ay 23. Gril meOn eee cee MOS Weseece 9.4 17.8 
Spring plowed: Sibi Bre i, 
Wheat PM HPA Saeco otaSin,=,0 2| 34.5 | 47.7 | 32.8 | 12.5 0} 18.6 One Ont 19.4 
RUSE Meee eee acicc one 5 1 | 30.0} 34.4 | 31.3 | 11.3 0} 18.7 0). 5.0 16.3 
Chiygall. = eels ACESS ie anes eee 2 | 34.6 | 54.3 | 31.3 | 12.2 0 | 14.4 Onl anOe7 19.6 
NORPHMM cerseeciscece ss ccc cc., 1 | 30.0 | 45.0) 28.8}; 8.1 0} 12.5 ON ETES 16.5 
Total or average.......... Gi rSsanO). | 4 7e Ze Slee Sy see NG S25] aes ae 8.4 18.5 
Sod breaking: 
NINES 2s o eee eee 1 | 24.0 | 36.8] 14.4] 2.5 On 225 On a2 12.2 
IEYOMIG-GTASS oe is Ae 5-0-2 1 | 22.2 | 40.0 | 16 4.7 OR ez 0| 5.6 1250 
Total or average......---- De 23. 1) | oSedtenelononls cooG: tess mas GG HES Aste 6.4 121 
DISK EGON Go ceen cers =i ce es 1 | 40.6 | 58.4 | 22.5 | 11.9 0; 6.6 0 7.8 17.9 
Green manured: iepest 
UY Ceca en a acicicincale wie 2 | 30.5 | 73.8 |@32.5 | 16.4 0} 10.3 0} 10.0 Pil 7 
(PGR R oe eee cess eae - 2 | 28.5 | 75.8 | 34.8 | 14.6 0} 13.8 0 il Dan, 
Total or average........-- 4 | 29.5 | 74.8 | 34.0 | 15.5 |...... 128 0i eases 9.9 22.0 
| — — 
SuMmMenvuilledac stesso. OSL Plas 4 | 34.3 | 871 | 37.3 | 26.2 0 | 19.6 0} 14.9 27.4 
Average of all 36 plats.....]..-.....-.- SLE 4 | GES) 28e4e SSNs ss. 13403| Se saee 9.8 19.8 
SUMMARY OF YIELDS AND DIGEST oF Cost. 
Tillage treatment. Previous crop. 
Yields, values, ete. : 
(averageperacre).| Fall Spring micked Green |Summer) goqg Gomi Small Sor- 


plowed | plowed manured| tilled grain ghum 
(6 plats).|(6 plats).| 1 Pl@t)-|(4 plats).|(4 plats).| (7 Plats). Plats).| 9 piats).| (1 plat). 


Yields of grain: 

1907... bushels. . 30.5 33.0 40.6 29.5 34.3 Qe 36.6 31.3 30.0 

1908.2 -.-- Goss. 60. 2 47.2 53. 4 74.8 87.1 38. 4 54.0 54.6 45.0 

1O09=. os 2 do.. 23.6 31.4 22.5 34.0 37.3 15.5 28.3 26.5 28.8 

1910 5-5: do.. 7.9 eS 11.9 15.5 26.2 3.6 12.1 9.3 8.1 

cP be do.. 0 0 0 0 0 0 0 0 

i At) Pee ge dow 10.7 16.2 6.6 12.0 19.6 9.9 11.8 GY 83 1255 

1O1 See do.. 0 0 0 0 0 0 0 0 0 

TOS ae GOeen 9.4 8.4 7.8 9.9 14.9 6.4 9.1 8.8 7.8 
Average...... 17.8 18.5 | 17.9 22.0 27.4 1A 19.0 18.0 16.5 


Crop value, cost of 
production, etc.: 


Vie Cee eae $5. 34 $5. 55 $5.37 $6. 60 SO Vie risa Staves | Papas ore reye ree Preteroettes fois | Os ancl etetore 
COStase en core Se ic 6.31 5. 84 4.50 14.36 143 FG Sa ae gen eel Nc aS al a sll ee 
Profit orloss..| — .97| — .29 Der il Mike 7/- 7 (3 II SS Ot ees eee | CP Ae eas aes Ge a, Se ge ee 


@ Only 1 plat in 1909. 


The heaviest yields have been those following summer tillage, 
exceeded only by disked corn ground in 1908. But when the cost of 
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production is taken into consideration, as in the last part of Table 

XII, it is shown that the average increase in production due to sum- 
mer tillage has not been sufficient to pay for its increased cost-as 
compared with several other methods. It shows a loss of $3.03 per 
acre. Disked corn ground with its smaller yield shows an average 
profit of 87 cents per acre. Spring and fall plowing with about the 
same yields as disked corn ground have just about paid expenses. 
The use of green manure, with a high production cost and an average 
yield of only 22 bushels per acre, has resulted in an average loss of 
$7.76 per acre. | 

AKRON FIELD STATION, COLO. 


The soil of tne field-station farm at Akron, Colo., is of a clay-loam 
type, locally known as “tight land.’ It is characterized in the 
native vegetation by a growth of short grass. As it carries in each 
unit section a considerable supply of water, and as it offers no phys- 
ical resistance to the development of roots, it is possible to store in . 
it a large quantity of water available to a crop. It is a soil on which 
maximum results would be expected by practicing methods of tillage 
calculated to store water. 

Of the six years offered for study from this station, two years have 
been productive of good crops of oats, two of light crops, and two 
of poor. They do not show in their average a very wide range 
in yields as a result of different cultural or cropping practices. ‘The 
heaviest yields have followed summer tillage, which has given an 
average for the six years of 28.7 bushels per acre. The next highest 
yield, 25.3 bushels per acre, has been from spring-plowed corn 
ground. ‘This has been only 1 bushel per acre more in its yield than 
spring-plowed wheat stubble. 

Green manuring has barely maintained yields as high as those 
from land on which a crop of grain was harvested. 

Disked land shows a strong advantage in its yields of oats in favor 
of corn as a preceding crop, as compared with the use of sorghum, 
milo, and kafir as preceding crops. 

The poorest yields of oats have been obtained following alfalfa 
and brome-grass sods and on disked sorghum land. 

Oats following wheat have been better by both spring and fall. 
plowing than oats following oats. 

The relative merits of fall and spring plowing appear to be depend- 
ent on the season, but the average of the seasons under study is 
slightly in favor of spring plowing. 

Subsoiling, when compared with plowing at the same time without 
subsoiling, has been done at the expense of sharp reductions in yield. 

Furrowing with a lister and leaving the ground rough through the 
winter has produced slightly greater average yields than plowing 
similar stubble either in the fall or spring. 


a 
~ 
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Tasre XIV.— Yields and cost of production of oats by different methods at the Akron 
Field Station, 1909 to 1914, mncluswve. 


Yield per acre (bushels). 
Number leld per acre (bushels) 


Treatment and previous crop. | of plats 
averaged.) 1999 | 3910 | 1911 | 1912 | 1913 | 1914 | Average. 


ene lowed: 


LE i a ele 3 19.3 14.1 10.5 47.7 7.6 35.9 22.5 
at Neen anc GES a awieia iene 1 14.1 8.0 15.9 46.9 6 36.9 20. 4 
WS AINO VE teats so web wiascm oo 1 20.8 10. 2 15.9 37.2 <0 39. 1 20. 6 
Total or average .,......... 5 18.6 12.1 1250 45. 4 4.8 36.5 21.7 
Spring plowed: 
\Wivloteyr gee eS eee ee 1 18.3 14,8 Wael 46.9 16.6 47.5 24.3 
CS sen sesgh ae ee ee 1 21.1 10.9 4.3 41.9 6.6 39.4 20. 7 
Cron ae See eS ee Bee 2 21.6 20.8 5.3 49.6 5.0 49,4 25.3 
Total or average........... 4 20.6 16.8 4,2 47.0 8.3 46.4 23.9 
Sod breaking: 
PAN TeRI Teper eee ot i 8.8 2.7 0 29. 4 1.9 30. 6 12,2 
ISROWMIG-OTASS. oc s. 2 See sie 1 20. 2 2.2 0 27.5 1.6 35. 0 14.4 
Total or average........... 2 14.5 2:5 0 28.5 1.8 32. 8 13. 4 
Bupsoleds Oatsres si. 2 2. Se 1 16.1 eS, 8.4 35:3 0 30.3 16.9 
> TU SGOIR (ODS See ee ree 1 15.6 Tale al 5.3 54.7 3.6 40.9 21.9 
Disked: 
Conticses tp SG nce ee eee 7 20.9 18. 2 4 38.5 Weto 48.5 22.3 
SORPMGM Ss eieelajscee oc - =. <a 1 16.1 5.0 0 25. 0 19, 37.8 14.3 
VET Gente eee. sass. 2 1557 12.2 0 41.9 12) 40. 7 19.6 
[Guth AOR ened 2 14.6 6.7 0 40.3 5.5 40. 5 17.9 
Total or average.........-- 12 18.6 14.2 57 38. 2 6.5 45.0 20.5 
Green manured: 
EGY 0 erereisate one pees ecine Oa ee iaes 1 21.0 20. 0 2 38. 4 5.0 44.4 21.9 
IPEDS Spr oreeL eee eee aa e 1 22.0 11.9 0 38. 4 1.2 38. 1 18.6 
Sweet clover...--..--:-2...:.- 1 13.0 5.2 3.9 45.8 5.0 41.6 19.1 
Total or average..........-. 3 18.7 12.4 2.2 40.9 Biel 41.4 19.9 
SHIMMOL MIO e010 22h. 2.52 52252 3 28.9 alia Al Toll 56. 4 16.5 45.9 28. 7 
Average ofall 31 plats....-.|.....-.-.. 19. 4 13.3 4.0 42.3 6.6 42.2 2123 
SUMMARY OF YIELDS AND DIGEST OF Cost. 
Tillage treatment. Previous crop. 
5S) nN qo ! uo) 5 ~ pe ~ 
Yields, values,| 3 Ser lest 4 av yl py all ee || ee 2 
etc. (average Bo oe Rl ce ce aged is cS lees ESS Ei leas fy 
Ror een Weiss | oS |, os |diokl ea | ae | Ek lilo heal os 
eapoe os boa loa ome) as la |S |) oa Ss Sai 
Pee eee |e (eee se a | 8 | ae] 8 elie 
3 — — a WV = 
SMe Oe ya ica |S B ee WW Oral oa a ele eli eee teaES 
Yields of grain: 
1909..bush..| 18.6 | 20.6) 186] 15.6] 16.1 USA lies. Ola) |O2U TI TSe 2a ose alGnl 14.6 
1910--dores|- 12.1 16.8 14.2 EAL 11.3 12.4 17.1 Pray | eeyZe =|) UPA ik aL) 159-18) 6.7 
AOU Os see | 12.7, 4,2 ~2 2.3 8.4 V7) eplon|wnO) et) Wy BEA |W) 0 0 
1912..do....| 45.4 47.0} 38.2) 54.7] 35.3 40.9 | 56.4 | 28.5 | 40.9 | 45.1 | 41.9 | 25.0 40.3 
1913-- do0vs- + 4.8 8.3 6.5 3.6 0 on 16.5 Ss One mtOnO ie? 1.9 pb) 
1914..do....| 36:5 | 46.4} 45.0] 40.9] 30.3] 41.4] 45.9 | 32.8 | 48.7 | 37.9 | 40.7 | 37.8 | 40.5 


Average..} 21.7 | 23.9] 20.5] 21.9| 16.9] 19.9] 28.7 | 13.4 | 23.0 | 21.4 | 19.6 | 14.3 |. 17.9 


Crop. value, 


cost, etc.: 
eMC see Pee SG slab tial SO0L5! | SOs 5706 | G0.07 | Sd, ON SS5 GOL soe) ove -[ocec cells cece o|bmecd éleewe de 
COS aees 5 6.31 5. 84 4.50 5. 30 6:92 | MASS OD TS 2b iihe. Sols cle aise &|lormiere ero crete cicke loaetarcell eae isiee 

Profit or 
dosse is f- 20 1.33 1.65 M271 S85! I SsB Or DG |e k ae ES eS Se aCe ons RS aN oa a ate 
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When the value of the average crop is studied in connection with 
the cost of its production, as in the last part of Table XIV, less differ- 
ence is perhaps found in the resulting profits or losses than in the 
yields themselves. To this statement should be excepted green 
manuring, which has not been productive of increases in yields at 
all commensurate with their cost. The use of this method has been 
responsible for an average loss of $8.39 per acre. 

Profits and losses by all other methods come within a range of 
about $2 per acre. These differences are not sufficient to warrant 
strong recommendation of any particular method as essentially better 
than others. The indications of the evidence at hand are that the 
growth of oats will about pay for the use of land and for labor and 
other expenses incurred in their growth. 


HAYS FIELD STATION. 


The soil on which the experimental work has been conducted at 
the station at Hays, Kans., is a heavy silt loam. It carries a large 
supply of water available to a crop. Penetration to the lower depth, 
however, is slow. The very compact zone in the third foot offers 
marked resistance both to the downward passage of water and to 
the development of roots. While the evidence is not as complete 
as might be desired, it appears that the proportion of water that can 
be stored in this soil is somewhat above the average. 

The work at Hays was started in 1906. The crop that year was 
raised on land uniform for all plats. The crop of 1907 was largely 
destroyed by the green bug (spring-grain aphis); hence, it is not 
included in the table. The crop of 1909 was entirely destroyed by 
hail and is not included in computing average yields. Its inclusion 
would only serve to reduce the averages, and reduce the differences 
obtained from cultural conditions in other years. The crop of 1911 
is included in computing the averages as its failure was due to drought. 
Oats after wheat on both fall-plowed and spring-plowed land have 
been better than where oats followed oats. 

Fall plowing of both wheat and oat stubble has been better for the 
production of oats than spring plowing of similar stubble. | 

The yields given for oats following sod land, both breme-grass and 
alfalfa, are comparatively high. They are, however, misleading and 
should not be given weight as a measure of the producing value of sod 
at this station, as there never has been in this work a heavy or well- 
established ane to break up. , 

The plat subsoiled and the one listed have both been Corman: 
cropped to oats. They should be compared directly with the oats 
following oats on fall-plowed land. While there is little difference 
between the results of either subsoiling or listing, both have produced 
higher yields than plowing in either the fall or spring. 
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Tapir XV.— Yields and cost of production of oats by different methods at the Hays Field 


Station, 1908 


Number 
Treatment and previous crop. of plats 
averaged. 
Fall plowed: 
(TOD Ses eae 3 
OS SS GAS RS Sc aR ig 1 
RATIO Wares e noseiae Paka ders Lives s « 1 
Total or average.........-....... 5 
Spr plowed: Pee 
ee 1 
Oats. 8 ee Be eee eee 1 
Colm Cee ah Sess oS een eae 2 
Motalior Average <2. 25.5 2222- 4 
Sod peaking: 
NUNCA TSS oR ol gered a 1 
TSYROVET Shey YE a ee 1 
Motal/or average a. 25-2. f2. 2. oe 2 
BSH PSOUeU mORIS wees ee esos SSL 1 
AS POUO SUS See eens ee ms cate Cee ee 1 
Disked: 
CORDS SS 2 SoS eS SE Sees SOS eons 1 
SOE OG Ta 5 aeolian nee 1 
MOUMOrAVELACGsncic Res. Sane se 2 
NUmIMenM Gulede eases esac le sce ee bees 2 
PANVOLACOIOMalal A PIdtS a2 os 2 seal seers 


SUMMARY OF YIELDS AND DIGEST OF 


to 1914, inclusive. 


Yield per acre (bushels). 


1908 | 1909 | 1910 | 1911 | 1912 
PBR (CD) Wee aes 1) 44.3 

Saree) Melee Ow One O Bile U 
stot) Hl! (CD) she 0) 25. 6 
2D. lea acre DA apenas 39. 2 
AKO || (Oy Beso 10) 19.0 

S34) CO) Ah THIS) 8582 
TPO I (CV MASP | 0) 36. 4 
INS Sl eae ae ISHN eres ee 31.8 
PPR ') (OS) WN Biber 0 30. 5 
30.1} @) | 36.4] 0 Bhs 
WOE 8s Nas cee S75 OMe seis 32. 0 
WED WO) 22 a lie 45.1 
28.0 | @) | 17.0] 0 47.6 
Woes (OY) AP Uo @ 39.0 
225), Vo86e2"1 0 Dien, 
ANS Reel ni eee OO OeSobee 33. 1 
1652 Gy 24.5) ert | 4 la 
ZOE Tk eae 26.6 abo eyi(0) 

Cost 


1913 | 1914 | Average. 
9.8 | 29.2 22.1 
10;.6. || 27.0 15.9 
8.1 | 29.2 21.4 
9.6 | 28.7 20. 7 
(0 7411] ZAP) 18. 4 
3.3 | 20:8 12.0 
11.33) 2385 2 20. 0 
8.0 | 22.4 17.6 
4,5 | 25.9 20. 2 
Seu 25e8 21.8 
4.8 | 25.9 21.0 
21.8 | 26.6 22.7 
15. 34) 29: 7 22.9 
13.0 | 80.6 19.3 
LG) 200 22.0 
15.3 | 29.9 20. 7 
30.3 | 33.0 24.8 
12.8 | 27.5 20. 7 


Tillage treatment. 


Yields, values, ete. (aver-| p57 arin Sum- 
Zl; : i _ | Small 
age per acre). plowed | plowed Disked Listed ee tilled Sod (2 nan oe grain 
1ats) thts) plats). {4 P!@*)-\q piat).| (2 | P!@*)-| piats).|° a sea 
BAe aS) plats) plat). | Po 
Yields of gram: 
1908 - - ssbustels. 3 22.1 15. 4 19.2 28:0} 17.9 16.2) 263°) 916.9))) 22.0 20.4 
909.....----. do....| (1) (*) (1) (1) (1) (1) (t) (1) (t) () 
UDINE a 8 es do... 4.5 28.0 26.6 17 0 24.5 2435) 37.0 26.9 | 36:2 23.6 
OU ee es Ses do.. 0 0 0 0 0 3.7 0 0 0 0 
iD pyete. acne do.. 39; 2 BURT Ios eo rall 47.6 45.1 Mlle) SYA O Bre Bil © alo 24 38. 1 
AOU apse a eee do.. 9.6 8.0 15.3 15. 3 21.8 30. 3 4.8 11.9 17.6 10.5 
LON hee se oe. do... 28. 7 22. 4 29.9 29.7 26.6 33.0 25.9 P15 Pay ia eo pa 27.0 
IRVOLAS Coon. cose a © 20. 7 17.6 20. 7 22.9 22.7 24.8 21.0 19.8 | 22.0 19.9 
Crop value, cost of pro- 
duction, etc.: 
Mae seter yi ey Soe Loe TEAS aE oA ee Lo) tei Glo real el eet Vga. USM See lA line 8 oe 
OSt eens eee ee oe 6. 31 5. 84 4. 50 5. 30 6. 92 1 S25 )m Nees Sere ieee AS alist eet 
Profit or loss... ... — .10 | — .56 1.71 DS OVA nL — 3. Sl eee clic sareere all Secrets otal Mee eeroe 


1 Destroyed by hail. 
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Corn ground, either spring plowed or disked, has not produced as 
good crops of oats as wheat stubble plowed in the fall. The yield 
from disked sorghum ground has been slightly better than from disked 
corn ground. 

Summer tillage has a shghtly higher average than any other method 
of preparation for oats. The increase in yield, however, over other 
methods is small. 

Differences in average yields from different methods have been so 
small that the cost of production is the determining factor in profits 
or losses. 

Disked land and listed land, owing to fair average yields and low 
cost of production, have shown profits. 

Fall plowing, spring plowing, and subsoiling have produced crops 
just about sufficient to pay for their cost. 

Summer tillage is debited with a loss of $3.81 per acre. 


GARDEN CITY FIELD STATION. 


The work at Garden City, Kans., is on a high upland. Thesoilis a 
light silt loam. With the exception of the accumulated humus near 
the surface, 1t is practically uniform to a depth of at least 15 feet. 
The development of roots is hmited only to the depth to which water 
is available and by the physiological character of the crop. The 
light character of the soil, however, makes it possible to store in each 
unit of it only a comparatively small proportion of water. This is 
not entirely overcome by the depth of soil. The results in storing 
water have been determined largely by the limited quantity available 
for storage. Inno year under any method practiced has the soil been 
filled with water to as great a depth as it is possible for the crop to 
develop roots and to use available water. 

During the six years covered by the production of oats at this 
station, two years have been total failures, one from drought and 
one ern hail. In 1912 and 1914 ermicent grain was produced to 
offer some encouragement to the growing of this crop. The produc- 
tion during the other two years was very lght. 

The chief value in presenting these records is to show that oats are 
not well enough adapted to prevailing conditions and yield too poorly 
to justify their growth on any considerable area. Under such 
circumstances, oats should give way to crops better adapted to this 
region. 

The highest average yields of oats have been obtained on summer- — 
tilled ial and on listed land, wie produced an average of 12.8 
bushels per acre. 

None of the yields have been large enough to pay for cost of produc- 
tion and, in general, the more expensive the method the greater the 
loss resulting from its practice. 
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Taste XVI.— Yields and cost of production of oats by different methods at the Garden 
City Field Station, 1909 to 1914, inclusive. 


Yield per acre (bushels). 


Number 
Treatment and previous crop. of plats 2 + 
averaged.| i999 | i910 | 1911 | 1912 | 1913 | 1914 | Average. 
Fall plowed: 
“HED eo Gee ee 3 Qe 6.6 0 17.0 (4) i133) 7.8 
COS ERO Se earn 1 3.2 10. 3 0 230 (1) 8.1 8.9 
13 CEE Se eee 1 Sail 10. 0 0 29.7 (4) 12.8 ine 
Total or average....-..-.-.- 5 205 SOM [eee arstescie 2080 |e aeterc 12.2 8.7 
Spring plowed: ie 
\ifatcts pat SAE ee oe il 1.3 le 0 21.9  yriated a eae 7.6 
EUS Sa as a ees 1 0 5.3 0 8.8 (1) 222 S55 
(CG ORR Reet Aon eae Se 2 3} 1 7.4 0 22.9 Gade eee 8.4 
Total or average.........-.-. 4 Deel Gesamte LOE] | pease 252 6.0 
Subsoiled: Oats...........2..2-2- ie 1a eae. | 0.0 0: (ar 15194) i oN 
Heng frecdis (OF cigs 4 ia a eli eee 1 2. 2, 11.6 0 27.8 (!) 222, 12.8 
—————S — 
Disked: ~ 
NOTRE 5 Se nah Ee ee al 8 5, 9.3 0 21.8 (1) 105) 9.0 
OEM MUIIIR so asc! 2 es 1 0 7.5 0 8.8 (Ci) or call mate ea 4.1 
INET ses Sos Seay eh Se oe ee 2 .6 ound 0 28. 0 (CD) ie Ea ees 8.6 
IGE rhe 0S) ee Se rte 2 1.2 5.5 0) 27.1 Co) feria een ere ee 8.5 
Total or average..-....-.-.-- 13 1.2 SHO peers 2 ai D2 Oil else meena LON, 8.8 
Green manure: Fi 
IR GE ES Se aE ee ee 1 We) 12.8 0 20. 2 (4) 10.5 9.0 
TUDTG)S eh As ete ee ae eee 1 9 12.8 0 22. 5 @ieo| Maes 9.1 
Total or average.........--- 2 12 WS e eee PANG Sol Wary eee 10. 5 9.2 
Summer tilled.........-.----.2.-- Bolegtate (uees 0 a5. 8) @) 17.2 12.8 
Average: of all 28 plats......|.....--..- 2.0 9. 2 0 Tid) Ios essae 13. 1 9.3 
SUMMARY OF YIELDS AND DIGEST OF Cost. 
Tillage treatment. Previous crop. 
Lae Bee £ 
: 3 A ; 3 a as Ss . 
Yields, values, etc., rey ay ax f = Y Ne) 2 2 => 
(average per acre). | 19 a 3 a ict ‘5 od ale peo alae a eR 
Ww ® a 3 m (<b) 4 Y Qy ad n 
= iS Ay = eb =| = oI s = 8 3 
Oo o} on jor q 3 oF . VY fas} lool 
5 rs a es S = roy a 
iS ma = a = § S| 5p S x 
= oD Lo} = wy =| NX VY 
A D z S =I =| settee See lla 
esate ne. | 2 EF als le Sas AS eM ul ese 
3 ort = H — 
Epler oee a | & Dit Oi is ons (yea (Ossie Wa 
Yields of grain: ‘ 
1909...bushels..} 2.5 eels ez, Dad, 256 iy AN Gil enle Sill cea MnO 0 bY, 
M10 Sar. 2 do... 8.0 6.8 8.0] 11.6] 10.0 TORS |= LOL 2 Ss One Sate aero T DD 
1 a Koy 0 0 0 0 0 0 0 0 0 0 0 0 
EGIDE Sehr! do 20:3 |" 1950} - 22.5.) 27-8 5.9 2U.4 >| 25:8 |.22.0:) 19.8 | 8.8 | 28:0) 27:1 
1913......do (") (t) (I (t) (1) (1) (1) Oe i aes neg) (1) 
Ne) Vl do 12.2 QED We OI2E 2 2252 3 10.5 17.2 | 12.2 | 12.8) (2) (@) (?) 
. Average.....- 8.7 6.0 8.8} 12.8 9.2 OF s eali2. Sal Oe On ees, Olle Aviles nate: 8.5 
Crop value, cost, 
ete.: 
Wolupe i. =. s.. S2F0F ih e15/80 la p2so% ||| So. 84: | $2.76) tee. (6 $3. 845/55 2c). ao Se | Sse see Se 
SEES ae eae ae PD uot ee oOr le o.50° | G6. O2NiLa Shoei 25o | yeh e See al ee leee sere 
PSS oo Fes —3.70 |—4.04 |—1.86 |—1.46 |—4.16 |—11.60 |—7.41 |......)......).....-]...-.-).----- 


1 Destroyed by hail. 2 Discontinued. 
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DALHART FIELD STATION. 


The soil at Dalhart is a sandy loam. In some respects it behaves 
like sand. In other respects it exhibits the characteristics of a heavy 
clay soil. Its water-holding capacity is comparatively limited. 
The crops appear, however, to be able to utilize its water to the 
depth of a normal development. 


TaBLeE XVII.—Yvields and cost of production of oats by different methods at the Dalhart 
Field Station, 1909 to 1914, inclusive. 


| 
Yield per acre (bushels). 


Number | 
Treatment and previous crop. of plats 
averaged./ 1999 | 1910 | 1911 | 1912 | 1913 
BENE Pes. pir tal Fe 
Fall plowed: | 
VEG ie Ge a2 Aa See eee SHO ( 0 () 0 
LO Se bo Shae 2 ee eee 1 0 a 0 (2) 0 
Pep gis hee a see pike 1 0 (4) 0 Qi 0 
Total or average..-....-.-- 5 | is eS | "RR Lerten Mie 2 See Hh OR 
Spring ae 
DAT RES Se eee a 1 0 ( 1} 0 (1) 0 
OES Sp SE Se eS 1 0 Q 0 (1) 0 
RoeeTi eg Be he at ite a 2 (4) 0 (1) 0 
Total or average........--- 2 OE |S Seen ewer tes reed eee A ae en 
Sod breaking: 
NUL EN Ey RRR Bi eel ee tage 1 5.9 (@) 0 (4) 0 
IBTOMOS saab es cc ce c aren 1 0 (4) 0 () 0 
Total or average.......---- 2 SMU Le aan ee We sey iospo re 
—_—————— SSS 
isto Oats eee ee | 1 0 (1) 0 (1) 0 
Disked: 
SUSE ea een Nps nen es 6 0 () 0 (e) 0 
BOLUM eS See ae eee 1 0 (1) 0 (2) 0 
MTOR ee ae eee a ace ee 2 0 tis 0 (1) 0 
HCN TS ee ee en eae: 2 0 J 0 (2) 0 
Total or average........-.-. 1 6 I ee rer ee Peer en tan Se See 
Green manured 
2 nes A tel es Beas 1 0 (1) 0 () Caen Sa a 0 
PET Ske pag ee ee 1 0 (2) 0 (1) Oy aes 7 
Total or average.......-.-- 74) Beas |= = SS ES a) St VENUES 3 
pee S| eeveldeb bs 
Summer tilled. - 22-2. t se 3 12.1 (4) earns (*) 3.3 21.6 9.3 
Average ofall 27 plats. .-.--|---------- 1 Seen | Ser ere sales: 4 18.0 5.0 


1 Destroyed by hail. 
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Taste XVII.—Yields and cost of production of oats by different methods at the Dalhart 
Field Station, 1909 to 1914, wnclusive—Continued. 


SUMMARY OF YIELDS AND DIGEST oF CosT. 


Tillage treatment. Previous crop. 
eal en @|¢ 
q | 3 aes on 
3 A ' See ale 
Yields, values, etc. ro Si Q LY oo = a, 
(average per acre). 19 Oo 3 S S ro} me = ee) : oa 
ww oO a = 4 > 2 Ry a ~ Py 2 
oy iS rv q re 3 rt q 5 8 8 
B a a = Pa [on S = Q a 
iS a a4 = | © ao S| Eb Pa i) 
a te) VY 5 “A — 
roy Ss rS | g q = CUES as 
= a= | RY. g 2 | S Bm | CS o | 4 
Ts! wy n o +a loon! 
a a =m A i S S el tet sfeee | see ee 3 
fy wD faa) 3] oO a 'o) R op) n =| 2) 
Yields of grain: 
1909.....bushels..} 0 0 0 0 0 IPAs 0 3.0 0 
1910.....-- do...-} (*) (*) @) () (1) a le ba Veale ie CE alias Cy a) 
LOM dows= 740 0 0 0 0 0 0 0 0 0 
AS es eee do....} (?) (2) (t) (1) (1) (1) (CDP fa) el Wee Paced ys HC yi fne(C) 
2) ip ace tee 2 dou. -| > 0 0 0 0 1 Seon 0 0 0 0 
Lt eae do. TS AOM NOM Lo Sie 2a | cee PANG) UGE WIGAN tH \sebondletass slleacocc 
Average.......- 4.5 3.5 4.0 5.9 383 9.3) 4.21] 3.8) 44] 1.0 0 0 
Crop value, cost of 
production, etc.: 
ESTO rs crsne metencre ae MAS BY ASS 1) ESO eal AM ne OS OS) IPE PAY) sh Se baallnuedce SeS5eo Koaseoclsoascalscocsc 
WOSi w ces Ta ee PML aN ee AGL fia) U)e eles Sahl ahd) Seco laaaman| Meercel Mmeore Secral las acos 
HOSS owe een a 496) |—42.79) |—3: 30) |—3..53. |=14. 27 | — 8.46 foo ee eo ion. celiee ee sole cere 


1 Destroyed by hail. 


Much the same work has been done with oats at Dalhart as at the 
other field stations. Determined efforts have been made for six years 
to grow this crop under a wide range of methods of preparation and 
culture, but without success. It has been variously destroyed by hail, 
drought, and soil blowing. The few crops that have been harvested 
were grown on summer-tilled land, but the yields have been so low, 
both actually and in comparison with other crops better adapted to 
the region, as to furnish no indication of their profitable production. 

The low yields and high percentage of failures of oats at this sta- 
tion resulting from each and all of the various methods of tillage em- 
ployed indicate little possibility of overcoming conditions by any 
cultural practices. This indication is strengthened when the time 
covered by these tests is considered. It can only be concluded that 
the combination of soil and climatic conditions existing at this sta- 
tion is not congenial to the production of oats. 

The grain sorghums have produced good crops of feed every year 
at this station and have made good average grain yields. As com- 
pared with these crops oats has no place in the cropping system under 
conditions similar to those at this station. 
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AMARILLO FIELD STATION. 


The soil at Amarillo, Tex., is a heavy clay silt. It is of the type 
locally known as “tight land”’ or “‘short-grass land.’’ While the evi- 
dence is not as complete as could be desired, it appears that the storage 
of water and the development of the feeding roots of the crop are 
interfered with by a comparatively impervious layer of soil in the 
third foot. The soil above this, however, is competent to take care 
of all the water that it has been possible to store, even under a system 
of alternate cropping. 

The results of six years are available from Amarillo. The year 
1910 was lost by reason of an enforced change in the location of the 
station. In three of the six years yields have been fair and in three 
they have been very poor. 

Only one method of preparation—summer tillage—has departed 
very far in its results from the general average. The average yield 
by this method has been 27.6 bushels per acre. The extreme range 
in the average of all other methods is from 13.2 bushels on spring- 
plowed wheat stubble to 18.4 bushels on peas as green manure and 
on fall plowing after barley. There is little profit in discussing differ- 
ences within so narrow a range of yields. 

It may be noted that fall plowing of either wheat or oat stubble 
has been better than spring plowing of either. Subsoiling has not 
been productive of yields as high as those by fall plowing similar 
stubble. Furrowing with a lister and leaving the ground rough 
through the winter has been practically as good as plowing. 

Disking corn ground has given about the same results as plowing 
it. Disked milo and kafir ground have given markedly poorer results 
than corn ground. 

The yields folowing green manure have corresponded closely to 
those following a harvested crop rather than to those followmg sum- 
mer tillage. ; 

When the cost of production is considered in connection with the 
value of the average crops produced by different methods, it is seen 
that the more expensive methods—summer tillage, subsoiling, and 
sreen manuring—have been the cause of losses ranging from $2.39 
to $9.17. Fall plowing, spring plowing, and listing also show small 
losses. The low cost of preparation of disked land has resulted in its 
showing a profit of $0.24 per acre. 


es 
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TaBLE XVIII.— Yields and cost of production of oats by different methods at the Ama- 
rillo Field Station, 1909 to 1914, inclusive. 


Yield per acre (bushels). 


Treatment and previous eee 
crop. pone a 
averaged.| y909 | 1910 | 1911 | 1912 | 1913 | 1914 | Average. 
Fall plowed: 
RTQEN Gra sicee rc Heh ists wines akan, S¥etore: 3 26. 7 14.3 26. 4 9.7 6.8 19. 0 17.2 
J RUSE Cea een a ecnseesae 1 32, 2 0 27.5 14. 1 2.5 30. 9 17.9 
ALLO Vi ciewetis state iain, Jats 4 Soest 1 31.3 0 35. 6 9,1 We?! 26. 9 18. 4 
Total or average..........- 5 28. 7 8.6 28, 5 10.5 6. 0 23. 0 17.6 
Spring plowed: z 
NAGA 54 row aS Since ER epee ae 1 23. 4 0 35. 7 9.7 3. 1 1.5 13. 2 
OTS tate pen carat iacs cc 5 fees 1 20. 0 0 28. 2 9.7 0 29. 4 14.6 
Olah. SES eS: A eee a eae 2 21.9 0 36. 0 17. 2 1.4 21.1 16.3 
Total or average,.....-....- 4 alba Stel | ees 34. 0 13..5 5 19. 8 15.1 
Subsoiled: Oats...............--- Tl ereatan iO fo, DRO shs) (7 Saat) S06 15.1 
EAST TOUS ere carnicinie aie Stee oe ices - 1 29. 7 0 26. 8 11.6 6.9 26.9 17.0 
Disked: } 
RUD Nee oe we cna ec te Sok 6 22.7 0 28. 7 14.3 3.4 33. 4 el: 
MOORE eee cette ce aos sec =. 5 2 19.3 0 25.9 11.9 1.9 28. 8 14.6 
JESU ET 2 oe SS ee a 2 16.5 0 26. 7 8. 2 Waits) 26. 8 13.3 
Total or average....-..---- 10 2058) a PAH 12.6 2.8 ail! 15.8 
Green manure: 
UY Goa atte a cinictieemices = 2-2 1 31.9 5. 0 18.0 13.8 5. 6 22. 2 16.1 
IPOS to ate cee ae 1 27.5 8. 4 25. 9 15. 0 6.5 26.9 18. 4 
Total or average......----- 2| 29.7 6.7| 22.0| 14.4 6.1] 24.6 17.3 
Dien Wiled= touscs ee ae 2 32.5 24 36. 2 vie 17. 4 Bill 27.6 
Average of all 25 plats.-..-.|...2..-.2- 24.8 4.2 28. 7 12.7 4.9 27.4 et 
SUMMARY OF YIELDS AND DIGEST OF Cost, 
Tillage treatment. Previous crop. 
Yields, values, G g 
ete. (average | Fall | Spring| 1; : Sub- gee Ua Small] 4, 
per acre). ie p ed "eta mae ones real dated mee on Milo FOL 
lats). | plat). 2 2 lats). lats).| plats). 
plats). | plats). | Pits). | Plat). | pat), ae es Dlats).| Jats).| Plats). plats) 
Yields of grain: 
1908 .bush.. 28. 7 21.8 20. 8 29. 7 28. 1 29. 7 32,0 |) 2255, Ziad lL Ons 16.5 
1909...do... 8. 6 0 0 0 0 6. 7 24,4 0 4.8 0 0 
LOLI =d0:2. 28. 5 34. 0 27.7 26. 8 19. 2 22. 0 36.2] 30.5] 28.0} 25.9 26. 7 
MOL eed Ors. 10.5 13.5 12.6 11.6 8.8 14, 4 Dit ss Ts Oh |e O 2 ili ee 8. 2 
AGTS. 2202—- 6.0 As) 2.8 6.9 4,1 6.1 17. 4 2.9 4.9 fra9) 1.8 
1914...do... 23. 0 19.8 31.1 26. 9 30. 6 24.6 Bie GOs): |) ebe 7a) 24s\5 ts) 26.8 
Average. . 17.6 15.1 15. 8 17.0 15. 1 17.3 27.6} 16.9 16. 4 14.6 13.3 
Crop value, cost 
of production, 
etc.: 
Malaes 25. ° SIHAS Heaton east | po.LO: |. Sloan rbo, LO) te G8.28 [2.2.2 soos cess cee | eee amie 
Cost enh 6. 31 5. 84 4, 50 5. 30 GRO ZANT LAS Oi |e dol 20x ics Se oie ae aire mane | phe ae 
Profit or 
OSS ais, <a —1.03 | —1.31 eet Preal)\| —— ea oMlie— Opa Wie, Ieee cline clo Lolo eae ene e Wars 
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GENERAL DISCUSSION OF RESULTS. 


_In the preceding pages data have been presented and briefly dis- 
cussed separately for each station without reference to results at 
other stations. In the following pages the data are considered 
' from a more general standpoint. Table XTX will assist in this study. 

In this table the average yields at the several stations are grouped. 
under different methods of preparation. The figures here given are 
taken from the tables showing details for each station. 

Data in regard to yields and cost of production are also assembled 
in such a way as to show the profit or loss in dollars and cents per 
acre for the average crop for each method for which it has been 
computed at each station. 


TaBLE XIX.—Comparison of the average yields and profit or loss in the production of 
oats by different methods at fourteen stations in the Great Plains area. 


Methods of tillage. 


Number 
Statement of data. of years 


averaged.| Fall | Spring|,; Sub- : 
plowed. |plowed. Listed. soiled. Disked.| _ma- mer 


Yields per acre (bushels): 1 


udithsBasine 242-8 oe Se a 5 49.9 Sa 49.9 49.5 HBS} 54.8 58.4 
RIN Gey serie sean tees. ee 2 43. 4 49.2 47.2 46.1 53.0 58.6 59. 2 
Walliston2en 22 ae ok Oe 5 3325 Yen |e rect ee ae 37.9 39.1 43.9 
IDIckIMSONHs - 8255 eS ee 6 34. 4 365 9a). Gant See 47.5 44.0 49.9 
1Of0 £23) (Ey Ae eat eee ae eee eee 8 By S14 sos | See 33.5 Soak 38.3 
Pehhine er. So seah ss _7 hes 3 22.8 BPN Oe Beate mid occusdiosc soul 22.2 o2el 
iBelletWourche. 425-552 6 16.1 18.0 18.8 Via 21.9 22.4 29.8 
SGOLISOIT ero ee we Some 3 18. 2 22. 2 20. 4 20. 4 26.3 28. 7 38. 2 
Oni EACLGs sees oe a eee 8 17.8 1B FSi beret | OSS Ss 17.9 22.0 27.4 
ATOM ee a es a ee 6 PAW 7 23.9 21.9 16.9 20.5 19.9 28.7 
TRS hehe sen ee See er eae 6 20.7 17.6 22.9 Doe 74 Wray Ane ure 24.8 
Gardeni@ibyse. seo eae ee 6 8.7 6.0 12.8 9.2 8.8 9.2 12.8 
LD ISA GES Tel Ree Sree ale eee Seer 4 4.5 3.5 Ey? a (eae Se ye 4.0 9.3 
DASIIT AT LIQ ee Sr a en Be ee Se 6 17.6 15.1 17.0 ibyal 15.8 W753} 27.6 
SAV OLA GOL Sie eiae stn cic sterol e Sec 5 24. 4 25.8 24 24.7 28.3 28.7 34.3 
Profit cr loss (—) per acre: 

IGS ASIN ek ee eee 5 $8. 66 $9. 52 $9. 67 $7.93 | $11.49 $2.08 $6. 27 
EIUTIG Oye Suet acs Soe eee see | 2 6. 71 8. 92 8.86 O1 11.40 3.22, 6.51 
SWWHUUSTOM oe tee es ats Sp: 5 3.74 BAO2) Ns Sas. Neeoreace 6.87 |— 2.63 1.92 
DICKINSON a2 oasis fee ainae Soe a ae 6 4.01 Lay ial ee SRE cl As Soest ao 9.75 |— 1.16 3. 72 
Mdseley ss Psae see. ee tee 8 3.35 SES) ll. ose cle eee 5.55 |— 3.83 . 24 
Hettinger ates ea ee 3 .53 SHG) | aos | beasts, 6.03 |— 7.70 | —1.62 
Bellewtourchess! 5.22 5.22 s eee 6 | —1.48 |] — .44 34 | —1.67 2.07 |— 7.64 —2.31 
MOCOULSDNUIT. eee ea ee eso 3] — .85 82 82 | — .80 3.39 |— 5.7 ay 
WNortheelatier 22 eos eee 8. =, eile 297 ne See ie eS .87 |— 7.76 | —3.03 
TOM oa See eae aie ers a 6 20 1.3 1.27 | —1.85 1.65 |— 8.39 | —2.64 
AYSAS 52 co tae ee Lp i: 6; — .10| — .56 D5, [aan 7a eee —3.81 
Garden City S22 esos See eee 5 | —3.70 | —4.04 | —1.46 | —4.16 | —1.86 |—11.60 —7.41 
ID MN Ab se oc ea eet eee 6 | —4.96 | —4.79 | —3.53 |.-.-..-- —3.30 |—14. 27 —8. 46 
AMATO oo oe St BS. pee a 6 | —1.03 | —1.31 | — .20 | —2.39 24 |— 9.17 —2.97 


1 The averages of columns 3, 4, 7, and 9 only are comparable. 


On the whole, seasonal conditions have produced much wider 
variations in yields than have been produced by differences in cul- 
tivation. Some seasons are so favorable that any and all methods 
give good returns at stations where oats can be successfully grown. 
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Other seasons have been so unfavorable at some stations that no 
method of cultivation has been able to produce a crop of oats. Less 
common than either of these are the seasons when there is just the 
combination of factors nearly or quite to prohibit production by 
some methods while allowing others to produce good crops. When 
the results of a series of years are averaged together, as must be 
done in a continuous agriculture, the wide differences obtained in 
exceptional years tend to be much reduced. 

Perhaps the first thing that impresses one in viewing the average 
yields from all stations is the much better adaptation of oats to the 
northern than to the southern section of the Great Plains. There 
is an almost constant decrease in yields from the northern stations 
having cooler, shorter seasons to the southern stations having warmer, 
longer seasons. ‘This decrease is about the same for the heavier yield- 
ing as it is for the lighter yielding methods. This proves that there 
is a lack of adaptation of the crop to the combination of soil and 
climatic conditions existing at the southern stations. The fact that 
all methods fail to produce even fair average yields at these stations 
shows that this lack of adaptation can not be overcome by cultural 
practices. 

General averages for all of the stations mean little, because differ- 
ences in yield obtained at one station may be balanced by differences 
in an opposite direction at another station. 

The division into the two general groups of fall plowing and spring 
plowing is a striking example of such compensation of differences 
and the resulting lack of difference in the general average. With 
the trifling exception of a fraction of a bushel at Edgeley, spring 
plowing at all stations north of Hays has given higher averages than 
fall plowing. At Hays and the stations south of it fall plowing has 
been in about an equal degree better than spring plowing. The 
ereater number of stations represented in the northern group makes 
the general average of averages show a small margin in favor of 
spring plowing. This, however, is of no binding force or value to 
those stations whose results show fall plowing to be the better prac- 
tice for them. 

At all stations north of North Platte disking has been productive 
of higher average yields than either fall plowing or spring plowing. 
At North Platte, Dalhart, and Amarillo it is between the two. At 
Hays it is the same as fall plowing and higher than spring plowing, 
and at Garden City it is higher than either. In the general average 
of all the stations reported it has a yield of 28.3 bushels per acre, 
against 25.8 bushels for spring plowing and 24.4 bushels for fall 
plowing. The great bulk of the land disked is corn ground, as is 
shown in detail in the tables for each station. 
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With the exception of a sharp decrease from subsoiling at Akron 
and a similar increase from listing at Garden City, the yields from 
each of these practices have not departed far from the yields of 
ordinary plowing. Some of the details of departure or lack of it 
have been discussed in dealing with separate stations where closer 
comparisons could be drawn with exactly similar stubble. : 

Green manuring averaged as a group was productive of higher 
yields than either fali or spring plowing or disking corn ground at 
9 of the 13 stations for which results with this method are reported. 
At Dickinson this method was exceeded by disking corn ground. At 
Hettinger, Akron, and Dalhart green manuring gave poorer yields 
than any of the three other methods mentioned. At Amarillo this 
method gave yields exceeding those by fall plowing. 

Of all the methods under trial, as grouped in Table XIX, summer 
tillage produced the highest yields at every station except Hettinger, 
where is was exceeded only by yields on disked corn ground. Aver- 
aged for all the stations, its increase of yield over fall plowing lacked 
one-tenth of a bushel of being 10 bushels per acre. The greatest 
departure from this general average was at Scottsbluff, where the 
increase was 20 bushels per acre. 

Sod breaking as a preparation for oats has very generally stood 
at or near the bottom of the list, as is discussed in some detail under 
each station where it has been on trial. 

As values and cost of production are here figured, it is seen in Table 
XIX that oats have been produced at a profit by at least one method 
at all stations except Garden City and Dalhart. At two stations, 
Judith Basin and Huntley, a profit has been realized by all methods. 

Generally speaking, good yields have combined with low cost of 
production to make disked land which has been chiefly corn ground 
show the greatest profit at all stations where a profit has been realized 
from any method. 

At ail stations where it has been tried, listing either has been more 
profitable or has resulted in less loss than fall plowing. 

Subsoiling has yielded a profit at two stations and a loss at six. 
It can not be said, however, that it was a profitable practice at any 
station, as its profits were less and its losses greater than those of fall 
plowing. It should be compared with fall plowing, as it is a modifi- 
cation of that method. 

At all the ten stations north of Hays, except Belle Fourche and 
North Platte (where the losses were 44 cents and 29 cents, respec- 
tively), spring plowing was productive of profitable crops. At Hays 
the average loss from it was only 56 cents per acre. At Amarillo the 
loss increased to $1.31. At Garden City and Dalhart spring plowing, 
in common with all other methods, shows a loss. 
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At Akron, Colo., and at all North Dakota and Montana stations fall 
plowing showed a profit. At Scottsbluff the nominal profits from 
spring plowing were converted to nominal losses by fall plowing. At 
the other stations the losses by the two methods were about the same. 

The cost of green manuring was so high that at only two stations, 
Judith Basin and Huntley, did it show a profit. At these stations the 
profits were smaller than those by any other method. At all other 
stations it either converted the profit of other methods into a loss or 
was productive of the greatest loss of any method. In probably only 
two or three eases has the loss been small enough to make it possible 
to change it to a profit by distributing a part of the cost to following 
crops. 3 

Summer tillage as here figured shows a profit at six stations and 
a loss at eight. In two cases the profits are nominal, 1. e., they are 
so small that changes in the average yields by extension of the rec- 
ord might change their position. In no case was the profit as here 
ficured as great as by some other method. Except at Dalhart and 
Garden City, the average losses at those stations showing a loss have 
ranged from $1.62 to $3.81. Considering the fact shown in the 


details from the separate field stations, it seems that as summer 


tillage sometimes produced a crop when other methods failed it 
might have a place in the production of oats, even though some- 
what greater net profits may be obtained in the average of a series 
of years by other methods. Sureness of production, especially of 
feed crops, is as important as the amount of net profit per acre, 
if not more important. 

A reference to the companion publication on spring wheat (Bulle- 
tin 214 of the Department series) will show that the relative response 
of oats to summer tillage is somewhat greater than that of spring 


wheat. 
CONCLUSIONS. 


(1) The relatively poor adaptation of oats to the southern section 
of the Great Plains can not be overcome by cultivation. 

(2) Seasonal conditions cause much wider variations in yields than 
can be caused by differences in cultivation. 

(3) When the results of a series of years are averaged, as must be 


‘done in a continuous agriculture, the great differences which are 


obtained only in exceptional years tend to be much reduced. 

(4) At stations north of Hays, spring plowing has been generally 
more productive of oats than fall plowing. At Hays and the stations 
south of it fall plowing has been in about an equal degree better than 
spring plowing. 

(5) At Garden City and all stations north of North Platte, disking 
corn ground has been productive of higher average yields of oats 
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than either fall or spring plowing. At North Platte, Hays, Dalhart, - 
and Amarillo 1t yielded either the same as one of them or its place 
was intermediate between the two. 

(6) With the exception of a sharp decrease at Akron, the yields 
by subsoiling have not departed far from those by ordinary plowing. 
Tt has not been a profitable practice, as the profits by it have been 
less and the losses greater than by fall plowing, of which it is a modi- 
fication and with which it should be compared. 

(7) At all stations where it has been tried, listing for oats has been 
either more profitable or has resulted in less loss than fall plowing. 

(8) Green manuring has been productive of higher yields than 
either fall or sprmg plowing, or disking corn ground, at nine of the 
thirteen stations from which results by it are reported. The cost of 
production by this method wasso high that it showed a profit at only 
two stations. 

(9) Oats folowing summer tillage produced the highest average 
yields at all stations except Hettinger, where the yield was exceeded 
only by that on disked corn ground. While the expense of the 
method has prevented its being the most profitable, the degree of 
insurance which it affords against failure of the feed crop might 
justify its practice in oat production in at least some sections of the 
Great Plains. 

(10) Disking corn ground yielded the highest profits of any method 
tested at all stations except Garden City and Dalhart. At these two 
stations the crop was produced at a loss, but this loss was less than 
by any other method. 
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